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RESUMEN 
CAVIDADES NATURALES EN ROCAS MAGMÁTICAS. LAS CUEVAS EN ROCAS PLUTÓNICAS 
Las cavidades en rocas plutónicas son un medio poco conocido hasta el momento. Pero a pesar de las escasas y dispersas 
referencias a este tipo de cuevas en la literatura científica, el Atlas sobre pseudokarst de CHABERT y COUBORN (1997) 
incluye un centenar de grandes cavidades emplazadas en rocas plutónicas, un número que se incrementa cada día.  
Esta Tesis se centra de forma general en las cuevas desarrolladas en granitos (rocas plutónicas) y específicamente en los 
grandes sistemas de cuevas en granitos de la Península Ibérica. 
En una primera fase se elaborará una cartografía geomorfológica específica (planta, alzados, secciones, modelo 3D), 
cartografiando formas de erosión, formas estructurales y formas de acumulación (espeleotemas y bioespeleotemas), en base 
a la que se tratará de definir una cronología para estas cavidades y las dinámicas activa y fósil que se presentan en este tipo 
de medios subterráneos.  
Estas cuevas pueden ser de 3 tipos. El primer tipo son las cuevas de fisura, desarrolladas aprovechando planos de falla o de 
fractura que han canalizado los procesos de meteorización y luego han sido vaciadas de las alteritas por erosión. El 
segundo tipo y a el pertenecen la mayor parte de las que se estudiarán en esta Tesis se han definido aprovechando los 
huecos existentes en los depósitos de vertiente formados por colapso gravitatorio de bloques. En la mayor parte de los 
casos las dimensiones de los huecos entre bloques dependen totalmente de las dimensiones de los bloques. A veces, cuando 
la acumulación de los bloques tiene lugar en fondos de valle la escorrentía superficial es canalizada a través de estos 
huecos aunque el agua apenas produce modificaciones en el espacio que no sean marmitas turbillonares (pot hole) o 
canales rocosos de erosión. En otros casos las cuevas de bloques se han producido por la apertura de formas convexas (tor, 
castle kopje, inselbergs, etc) en las que la estructura previa de la roca se ha abierto por creep rocoso generándose el hueco 
por la separación de los bloques. En el interior de estas cavidades los depósitos preservan registros sedimentarios de 
distinta entidad de los que se puede obtener información sobre la evolución del medio subterráneo desde que la cavidad se 
ha formado. El tercer tipo de cuevas, de gran singularidad aunque de dimensiones más modestas, son los tafoni. En este 
tipo, la cavidad se limita al ámbito del bloque afectado por el proceso. 
De los 3 tipos de cuevas es al segundo al que se dedica específicamente esta Tesis. 
La primera parte de la Tesis se refiere al estudio de la génesis de estas cuevas definiendo en lo posible los mecanismos 
implicados en el movimiento de los bloques y la cronología del movimiento, ambos aspectos muchas veces irresolubles 
especialmente por la falta de criterios adecuados.  
La segunda parte de la Tesis se refiere a la definición de las características microclimáticas que definen el entorno 
subterráneo. Se pretende conseguir el desarrollo de un modelo matemático (black-box o gray-box model) que represente la 
dinámica del microclima en este tipo de cuevas.  
Muchos trabajos sobre karst asumen que las cuevas son sistemas dinámicos causales, continuos, invariantes en el tiempo y 
lineales. Sin embargo los primeros ensayos previos realizados indican que estas cuevas deberían tratarse con técnicas de 
identificación de sistemas dinámicos no lineales. Así los modelos se construirán mediante redes neuronales artificiales con 
topologías especializadas en series temporales. Estas redes presentan como características fundamentales la capacidad de 
aprendizaje, generalización y abstracción, lo que permite extraer modelos continuos a partir de series “rotas”. La 
optimización multiparamétrica mono- o multiobjetivo se resolverá mediante métodos heurísticos.. 
Como fase previa a la identificación debe determinarse la correlación entre las variables físicas que intervienen en el 
sistema, y que se presentan como series temporales largas no estacionarias. Se hará uso de transformadas wavelet lo que ha 
mostrado ser una herramienta de análisis especializada para el estudio de procesos no estacionarios, multiescala, y 
desarrollados en un dominio finito espacial y temporal.  
Otra parte de la Tesis se centra en la evaluación y análisis de riesgos de estos sistemas: Por un lado, muchas de estas 
cavidades son el drenaje de cursos de agua importantes y presentan un riesgo de avenidas especialmente peligroso para los 
visitantes. También, por el tipo de litología y en el caso de que no exista drenaje a través de ellas, se añaden los riesgos 
derivados de los altos niveles potenciales de radón, lo que puede convertir a estas cavidades en trampas o depósitos de este 
tipo de gas y productos radioactivos derivados (cesio). Por otro lado estas cuevas son acumulaciones de bloques de gran 
potencia, lo que conlleva analizar cual es su estabilidad y cual su riesgo potencial de reactivación.   
 
 
ABSTRACT 
NATURAL CAVES IN MAGMATIC ROCKS. CAVES IN PLUTONIC ROCKS  
Caves developed in granite terrains are landscapes little know so far. But despite the few and scattered references in the 
scientific literature to such type of caves, the Atlas on Pseudokarst written by CHABERT & COUBORN (1997) includes a 
hundred of large cavitites located in plutonic rocks, a number which is increasing every day. 
This Thesis is in general focused on the caves developed in granites (plutonic rocks) and especially on the large granite 
cave systems of Iberia Peninsula. 
In a first phase they will be mapped erosional forms, structural forms and depositional (mainly speleothems and bio-
speleothems) forms, to develop specific geomorphological maps (plan and elevation views, crossover profiles, 3D models), 
on which will be intented to define a chronology for these cavities and also the active and fossil dynamics which are 
present in this type of underground environment. 
These caves can be of three types. The first type are fissure caves, which are developed taking advantage in those fault or 
fracture planes where weathering proccesses was well developed and where the alterites were removed after by erosion. 
The second type, and here belongs to the majority of the samples that will be studied in this Thesis, have been defined 
taking advantage of existing voids in slope deposits formed by gravitational collapse of blocks. In most cases the size of 
the gaps among blocks depend entirely on the dimensions of the blocks. Some times when the accumulations of blocks 
occur at the valey bottoms, the runoff waters are channelized through these gaps, although the water scarcely produces 
changes in space than pot holes or erosion channels. In other cases boulder caves have been developed by opening convex 
forms (tor, castle kopje, inselbergs, etc), (that is) in which previous rock structure has been opened by rock(y) creep giving 
place to the cavity due to the separation of blocks. The deposits inside these cavities preserve sedimentary records of 
different entity from which we can get information on the evolution of the underground environment since the cave is 
formed. The third type of caves, of great singularity though more modest dimensions, are tafoni caves. Here the cavity is 
limited to the scope of the block affected by the process. 
From the three types of granite caves, this Thesis is specifically focused  in the second one. 
The first part of this Thesis studies the genesis of these caves, and so defining as far as possible, the involved mechanisms 
that produce block and boulder movements and also the chronology of these movements, both aspects often intractable 
especially by the lack of an appropriate criteria. 
The second part of the Thesis studies the microclimatic characteristics that defining the underground environment. Our 
objective is to build a mathematical model (black-box or gray-box model) which copy the underground microclimatic 
dynamic inside these type of caves. 
Many works on karst caves assume that caves are causal dynamic systems, continuous, invariant on time and lineal. 
However the first data analyzed shows that these type of caves should be processed using no-lineal dynamic system 
identification strategies. So mathematical models will be developed using artificial neural networks, mainly those 
specialized on processing time series. These networks are characterized by their learning, generalization and abstraction 
capacities, and so they are capable to develop and extend continuous models from broken datasets (series). Multiparametric 
mono or multiobjective optimization will be solved by heuristic approaches. 
As previous phase to system identification, it must be determined the correlation among physic variables that interact in the 
system and that in our problem all they are long not-stationary time series. We will use wavelet transforms due they are an 
specialized tool to study not-stationary process, multiscale, and developed both in finite spatial and time domains.  
Another part ot this Thesis is focused on the assessment and risk analysis of these systems: On one hand many of these 
cavities are draining important water courses and so there is a risk of avenues especially dangerous for visitors. Also by the 
type of lithology and when there isn't drainage through the cave, a potential risk arising from high levels of radon are 
added, which can become these cavities in traps or natural deposits of this type of gas and their children radioactive 
subproducts (cesium). On the other hand these caves are accumulations of blocks of large thickness which requires to 
analyze stability and  their potential risk of reactivation. 
 
 
 
 
RESUMO 
COVAS NATURAIS EN ROCHAS MAGMÁTICAS. AS COVAS EN ROCHAS PLUTÓNICAS 
As cavidades en rochas plutónicas son un medio pouco coñecido polo de agora. Mais a pesar das poucas e dispersas 
referencias a iste tipo de covas na literatura científica, o Atlas sobre pseudocasrt de CHABERT e COUBORN (1997), 
inclúe un centenar de grandes covas emprazadas en rochas plutónicas, un número que se incrementa cada día. 
Esta Tese céntrase de forma xeral nas covas desenvoltas en granitos (rochas plutónicas) e especificamente nos grandes 
sistemas de covas en granitos da Península Ibérica. 
Nunha primeira fase elaborarase unha cartografía xeomorfolóxica específica (planta, alzados, seccións, modelo 3D), 
cartografiando formas de erosión, formas estruturais e formas de acumulación (espeleotemas e bioespeleotemas), en base á 
que se tratará de definir unha cronoloxía pra istas cavidades e máis as dinámicas activa e fósil que se atopan neste tipo de 
medios baixoterreños. 
Estas covas poden ser de tres tipos. O primeiro tipo son as covas de fisura, desenvoltas aproveitando os planos de falla o de 
rotura que teñen canalizado os procesos de meteorización e logo teñen sido valeiradas das súas alteritas pola erosión. O 
segundo tipo, e é ó que pertencen a maior parte das covas que se estudan nesta Tese, definíronse aproveitando os ocos 
existentes nos depósitos de vertente formados polo colapso gravitatorio de bloques. As veces cando a acumulación dos 
bloques acontece nos fondos dos vales, a escorrentía superficial canalízase a través deste ocos inda que a auga apenas 
desenvolve modificacións no espazo soterraño mais aló de marmitas e canles de erosión. Noutros casos as covas de 
bloques desenvolvéronse pola apertura de formas convexas (tor, castle kopje, inselbergs, etc), nas que a estrututra previa da 
rocha abríuse por esvaramento, xenerándose o óco pola separación dos bloques. No interior destas cavidades os depósitos 
preservan rexistros sedimentarios de distinta entidade dos que se pode obter información sobre a evolución do medio 
baixoterreño dende que se desenvolveu a cavidade. O terceiro tipo de covas, de grande singularidade inda que de 
dimensións máis modestas, son as cacholas. Neste tipo, a cavidade limítase ao ámbito do bloque afecto polo proceso. 
Dos tres tipos de covas, ista Tese adícase específicamente ao segundo tipo. 
A primeira parte da Tese refírese ao estudo da xénese destas covas definindo no posible os mecanismos implicados no 
movemento dos bloques e a cronoloxía do movemento, ambos aspectos moitas veces irresolubeis especialmente pola 
ausencia de criterios axeitados. 
A segunda parte do proxecto de Tese refírese á definición das características microclimáticas que definen o entorno 
baixoterreño. Preténdese conseguir un modelo matemático (gray-box ou black-box model) que represente a dinámica do 
microclima neste tipo de covas. 
Moitos traballos sobre o carst asumen que as covas son sistemas dinámicos causais, continuos, invariantes no tempo e 
liñais. Nembargantes os primeiros ensaios realizados amosan que istas covas deberían tratarse con técnicas de 
identificación de sistemas dinámicos non liñais. Así os modelos construiranse mediante redes neuronais artificiais con 
topoloxías especializadas en series temporais. Istas redes presentan como características fundamentais a súa capacidade de 
apredizaxe, xeneralización e abstracción, o que permite obter modelos continuos a partir de series de datos “rotas”.  A 
optimización multiparamétrica mono o multiobxetivo resolverase mediante métodos heurísticos. 
Como fase previa á identificación débese determinar a correlación entre as variables físicas que interveñen no sistema e 
que se presentan como series temporais longas non estacionarias. Farase uso de transformadas wavelet por canto téñense 
amosado como unha ferramenta de análisis especializada no estudo de procesos non estacionarios, multiescala e 
desenvoltos nun dominio finito espacial e temporal. 
Outra parte da Tese céntrase na evaluación e análise dos riscos destes sistemas: Por un lado moitas destas cavidades son a 
drenaxe de cursos de auga importantes e presentan un risco de avenidas especialmente perigoso para os visitantes. Tamén 
polo tipo de litoloxía e no caso de que non exista drenaxe a través delas, engádense os riscos derivados dos altos niveis 
potenciais de radón, o que pode convertir a istas cavidades en trampas ou depósitos deste tipo de gas e produtos 
radioactivos derivados (cesio). Por outra banda istas covas son acumulacións de bloques de gran potencia, o que conleva 
analizar cal é a súa estabilidade e cal o seu risco potencial de reactivación.  

&DStWXOR
,QWURGXFFLyQ

 
$QWHFHGHQWHV
 2FXUUH HQ OD QDWXUDOH]DGHPDQHUD HYLGHQWH TXHGHWHUPLQDGDV IRUPDV PLFURIRUPDV
PHVR \PDFURIRUPDV JHQHUDGDV FRPR UHVXOWDGR GH XQD DFFLyQ JHRGLQiPLFD FXDOTXLHUD VH
SUHVHQWDQ HQ URFDV GH GLIHUHQWH FRPSRVLFLyQ \ FRQ LGpQWLFDV FDUDFWHUtVWLFDV JHRPpWULFDV
(5$62\38/,1$(VHOFDVRGHODFXHYDV(VWiQSUHVHQWHVSRUWRGRHOPXQGR\VH
SUHVHQWDQ HQ OD PD\RUtD GH ORV WLSRV GH URFDV %26721 HW DO  1R VRQ IRUPDV
H[FOXVLYDV GH ODV ]RQDV NiUVWLFDV 6RQ IUHFXHQWHV HQ RWURV WLSRV GH OLWRORJtDV \ H[LVWHQ HQ
UHJLRQHVFDUHQWHVGHNDUVW85%$1<27(6.$
 /D SURSLD GHILQLFLyQ GH FXHYD QR YLQFXOD HO FRQFHSWR DO WLSR GH URFD \ WDPSRFR VH
UHVWULQJHDQLQJ~QSURFHVRJHQpWLFRHVSHFtILFR6HJ~Q&+$%(57	&285%21
XQD FXHYD HV XQ HVSDFLR QDWXUDO VXEWHUUiQHR GH WDPDxR VXILFLHQWH SDUD TXH DFFHGD HO VHU
KXPDQR< FRQ ODPLVPD FRQFHSFLyQ DQWURSRFpQWULFD6721(  OD GHILQH FRPR³una 
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GH GLFKDV OLWRORJtDV (O SURFHVR GH NDUVWLILFDFLyQ VH GD WDPELpQ HQ URFDV FRPR OD FXDUFLWD
VLOLFDNDUVW:5$<\HOKLHOR(5$62	38/,1$
 $Vt GHWHUPLQDGDV IRUPDV H[RNiUVWLFDV \ HQGRNiUVWLFDV JHQHUDGDV HQ HO SURFHVR GH
³NDUVWLILFDFLyQ´ VRQ LGpQWLFDV HQ VX JHRPHWUtD \ HQ FRQVHFXHQFLD LQPHGLDWDPHQWH
UHFRQRFLEOHVDSHVDUGHGHVDUUROODUVHHQURFDVGHPX\YDULDGDOLWRORJtD(5$62	38/,1$
 +$//,'$<  GHVFULEH HO SVHXGRNDUVW FRPR un terreno dónde una amplia 
variedad de procesos no disolucionales forman paisajes análogos a ciertos tipos de karst. 
Presentan un considerable rango de características, recursos y valores comunes con el karst, 
incluyendo las cuevas y los dos (karst y pseudokarst) están relacionados a través de un 
amplio espectro de procesos y características(VWDVHPHMDQ]DGHPRUIRORJtDVHVSHFLDOPHQWH
GH H[FDYDFLyQ HQ GLVWLQWDV OLWRORJtDV HV GHQRPLQDGD FRQYHUJHQFLD GH IRUPDV (5$62 	
38/,1$  LQGHSHQGLHQWHPHQWH GH VL ODV FDXVDV TXH ODV PRWLYDURQ VRQ LGpQWLFDV HQ
WRGRVVXVDVSHFWRVFRPSDUDEOHVVRODPHQWHEDMRDOJXQRVGHHOORVRFRPSOHWDPHQWHGLIHUHQWHV
(VWH SURFHVR GH FRQYHUJHQFLD FRQOOHYD OD H[LVWHQFLD GH XQD DXWRVHPHMDQ]D HQ ORV SURFHVRV
DFWXDQWHV
 .(03( 	 +$//,'$<  DxDGHQ FRPR UDVJR LPSRUWDQWH D OD GHILQLFLyQ GHO
SVHXGRNDUVWODH[LVWHQFLDGHXQGUHQDMHVXEWHUUiQHRDWUDYpVGHORVKXHFRVYDFtRVTXHKDFHQ
GHFRQGXFWRPseudokarst are landscapes with morphologies resembling karst, and/or may 
have a predominance of subsurface drainage through conduittype voids, but lack the element 
of long-term evolution by solution and physical erosion¶¶
 (V WDPELpQ HQ  FXDQGR &+$%(57 	 &285%21 SUHVHQWDQ HO SULPHU DWODV
PXQGLDO VREUH FXHYDV QR FDOFiUHDV \ TXH LQFOX\H WDQWR FDYLGDGHV SDUDNiUVWLFDV FRPR
SVHXGRNiUVWLFDV &HQWUiQGRQRV HQ ORV DSDUWDGRV GH HVWH DWODV GHGLFDGRV D FXHYDV HQ URFDV
PDJPiWLFDV TXH HV HO REMHWR GH HVWD 7HVLV \ D SDUWLU GH OD EUHYH FDUDFWHUL]DFLyQ TXH VH
LQFOX\HHQHODWODVSRGHPRVDERUGDUXQDSULPHUDDSUR[LPDFLyQDODH[WHQVLyQGHOIHQyPHQR
WHUPLQRORJtD VH UHVSHWD HO WpUPLQR RULJLQDO WUDGXFLpQGROR GHO IUDQFpV \ WLSRORJtD GH
FDYLGDGHV HQ HVWH WLSR GH URFDV  ([LVWLUtDQ DVt FXHYDV HQ URFDV PDJPiWLFDV HQ$OHPDQLD
JUDQLWRV \ EDVDOWRV $UJHQWLQD JQHLV \ EDVDOWR $XVWUDOLD JUDQLWRV \ URFDV YROFiQLFDV
$XVWULD JUDQLWR \ JQHLV %UDVLO JUDQLWR \ JQHLV &DPHU~Q JUDQLWR \ JQHLV ILVXUDV GH
IRUPDFLyQ WHFWyQLFD EDVDOWRV &DQDGi JUDQLWR &KLQD WXERV YROFiQLFRV &RUHD WXERV
YROFiQLFRV 'LQDPDUFD JUDQLWRV FXHYDV OLWRUDOHV (FXDGRU JUDQLWRV \ EDVDOWRV (VSDxD
JUDQLWRV \ URFDV YROFiQLFDV (VWDGRV 8QLGRV JUDQLWR JQHLV DQRUWRVLWD FXHYDV GH WDOXG
FXHYDVYROFiQLFDV)LQODQGLDJUDQLWRV)UDQFLDURFDVYROFiQLFDVJUDQLWRVFDRVGHEORTXHV
JUDQtWLFRVJQHLV\FXDUFLWDV5HLQR8QLGR*UDQ%UHWDxDJUDQLWRVWXERVYROFiQLFRVFXHYDV
GH PDU HQ EDVDOWRV *UHFLD JQHLV FXHYD OLWRUDO *XLQHD (FXDWRULDO JUDQLWR +XQJUtD
DQGHVLWD EDVDOWR JUDQLWR ,QGLD JUDQLWR JQHLV ,QGRQHVLD JUDQLWR URFDV YROFiQLFDV
,VODQGLDURFDVYROFiQLFDV ,WDOLD JUDQLWRJQHLVFXDUFLWDURFDVYROFiQLFDV-DSyQJUDQLWR
FXHYD GH EORTXHV URFDV YROFiQLFDV .HQLD URFDV YROFiQLFDV /DRV URFDV YROFiQLFDV
0DUUXHFRV EDVDOWR 0DXULFLR WXERV YROFiQLFRV 0p[LFR JUXWDV GH ODYD 0LFURQHVLD
EDVDOWRVWXERVGHODYD1LJHULDJUDQLWR1RUXHJDJUDQLWR\JQHLVFXHYDVGHPDUFXHYDV
GHPDUIyVLOHV8JDQGDWXERGH ODYD3DS~D±1XHYD*XLQHDURFDVYROFiQLFDV)LOLSLQDV
URFDV LQWUXVLYDV\YROFiQLFDVFXHYDVGHPDU7DKLWt URFDVYROFiQLFDV3RUWXJDO WXERVGH
ODYD 5HS~EOLFD &KHFD RUWRJQHLV ,VOD 5HXQLyQ URFDV YROFiQLFDV 5RPDQtD URFDV
PDJPiWLFDV 5XVLD URFDV YROFiQLFDV 5XDQGD URFDV YROFiQLFDV 6DOYDGRU URFDV


YROFiQLFDV 6DPRD URFDV YROFiQLFDV (VORYDTXLD JUDQLWR URFDV YROFiQLFDV (VORYHQLD
URFDV YROFiQLFDV SHJPDWLWDV 6XHFLD JUDQLWR JQHLV FXHYDV GH DEUDVLyQ FXHYDVW~QHOHV
JUXWDV WHFWyQLFDVJUXWDV ³JODFLDUHV´6XL]D JUDQLWR VLVWHPDGHGLDFODVDVYHUWLFDOHV FXHYDV
GHILVXUD7XUTXtDURFDVYROFiQLFDVDQGHVLWD9HQH]XHODJUDQLWR9LHWQDPEDVDOWRWXERV
GHODYD
 (QHOiPELWRGH ODVURFDVSOXWyQLFDV7:,'$/(\9,'$/520$1Ë
 GHILQHQ FRPR FXHYDV HQ HVWDV OLWRORJtDV ORV WDIRQH \ D RWUDV IRUPDV SUHVHQWHV H
LQWURGXFHQ SDUD ODV FDYLGDGHV HPSOD]DGDV HQ JUDQLWRV HO FRQFHSWR GH FXHYDV HVWUXFWXUDOHV
³Relacionadas con zonas de fragmentación y alteración subsiguiente en macizos graníticos 
pueden encontrarse cavidades producidas como consecuencia de la canalización del agua 
subterránea, a través de ellas y de la erosión de la roca alterada allí...”HVWDEOHFLHQGRXQD
GLVWLQFLyQFODUDFRQRWURWLSRGHUtRVWHFKDGRVSRUEORTXHV³…. No incluimos aquí las cuevas 
de caos de bloques, producidas como consecuencia de la acumulación de bloques al pié de 
una vertiente rocosa entre los que puede seguirse un recorrido similar al de una cavidad”
 7DPELpQ ,.('$   GHGLFD XQ FDStWXOR D YDULDV FXHYDV FRUHDQDV
GHVDUUROODGDVHQJUDQLRGRULWD FXHYDYasumori FXHYDOotani-heisei FXHYDOyobiAndigu\
FXHYDGHToraiwateraLQFOX\HDOJXQRVUtRVWHFKDGRV\WUDWDHVWDVFXHYDVFRPRXQIHQyPHQR
GHFXHYDVSVHXGRNiUVWLFDV7DPELpQGHVFULEHFXHYDVGHPDUHQOD,VOD%LURX-DSyQDXQTXH
QRODVLQFOX\HGHQWURGHORVIHQyPHQRVSVHXGRNiUVWLFRV,.('$
 6-g%(5* D HVWXGLD HQ VX 7HVLV 'RFWRUDO  FXHYDV ORFDOL]DGDV HQ 6XHFLD
DVRFLDGDV D VXSHUILFLHV URFRVDV IUDFWXUDGDV \ TXH HO DXWRU FODVLILFD HQ GRV JUDQGHV JUXSRV
&XHYDV HQ SDUHGHV GH URFD FRODSVDGD WDOXGHV URFRVRV \ FXHYDV IRUPDGDV HQ URFDV
moutonnées GLYLGLGDV (O SURSLR 6-g%(5* E UHDOL]D XQ HVWXGLR PRUIROyJLFR \
PRUIRJHQpWLFRGHFXHYDVPDULQDVHQ6XHFLD\TXHGHQRPLQDFRPRFXHYDVW~QHO (tunnel 
cave): “A cave formed along a vertical to subvertical crevice of tectonic originin in 
noncalcareous rocks… The above crevice means that the cave rarely has a completing 
ceiling´
 (Q WUDEDMRV PiV DFWXDOL]DGRV 7:,'$/( 	 %2851(  VLQWHWL]DQ WLSRV \
WHUPLQRORJtD SDUD GHVFULELU ODV GLVWLQWDV IRUPDV \ FXHYDV &LWDQ GLVWLQWRV WLSRV GH DEULJRV
shelters\FDYLGDGHVRULJLQDGDVSRUVRFDYDFLyQEDVDOniche, notch, …7DPELpQGLVWLQJXHQ
ORVWDIRQL\ORVWDIRQLHQODMDVsheet tafoni
 (QXQiPELWRPiVDPSOLRHLQFOX\HQGRDOJXQRVWLSRVGHURFDVPDJPiWLFDV%(//$HW
DOGHVFULEHQORVWLSRVJHQpWLFRVGHFXHYDVSUHVHQWHVHQ(VORYDTXLD“There are several 
genetic types of caves in these lithological settings: lava exhalation caves, crevice caves, 
crevice-breakdown caves, crevice-boulder caves, crevice weathering caves, boulders caves, 
weathering caves, tree mold caves, also see abraded caves… These genetic types  … are more 
detailed described by VÍTEK (1983), BELLA (1994), LEHOTSKÝ (1994), GAÁL & BELLA 
(1994),  HOCHMUTH (1995), GAÁL (2003a) and others.” 
 7DPELpQ .(-21(1  SUHVHQWD XQD DFWXDOL]DFLyQ GH VXV WUDEDMRV VREUH OD
RFXUUHQFLD GH IHQyPHQRV SVHXGRNiUVWLFRV HQ )LQODQGLD 'HVFULEH HO FULWHULR PRUIRJHQpWLFR
TXHDSOLFDQSDUD ODFODVLILFDFLyQGH ODVFXHYDVHVWXGLDGDVHQ WLSRV'H WRGRV ORV WLSRV\
FRPR IRUPDFLRQHV SUHVHQWHV HQ URFDV PDJPiWLFDV FLWD ODV FXHYDV HQ IUDFWXUDV GH RULJHQ
VHLVPRWHFWyQLFR seismotectonic crevice causes by earthquakes \ ODV FXHYDV SRU DOWHUDFLyQ
SUHJODFLDU &RPR DVSHFWR LPSRUWDQWH VHxDOD TXH OD PD\RUtD GH ODV FXHYDV HVWXGLDGDV VRQ
SROLJpQLFDV \ TXH SRU WDQWR HQ XQD PLVPD FXHYD FRQFXUUHQ HVSDFLRV FRQ JpQHVLV PX\
GLIHUHQWHV

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
OD URFD/D H[LVWHQFLD GHO NDUVW WDQWR HQ VX DVSHFWR KLGURJHROyJLFR OD SUHVHQFLD GH SR]RV
VXPLGHURVUHGGHFDYHUQDVUtRVVXEWHUUiQHRV\VXUJHQFLDVFRPRJHRPRUIROyJLFRH[LVWHQFLD
GHQXPHURVDV\YDULDGDVIRUPDVHQGR\H[RNiUVWLFDVVHSURGXFHPD\RULWDULDPHQWHHQURFDV
VROXEOHVWDOHVFRPRODFDOL]DNDUVWs.s.ODVVDOHVRHO\HVRSDUDNDUVW3HURQRHVH[FOXVLYR
GH GLFKDV OLWRORJtDV (O SURFHVR GH NDUVWLILFDFLyQ VH GD WDPELpQ HQ URFDV FRPR OD FXDUFLWD
VLOLFDNDUVW:5$<\HOKLHOR(5$62	38/,1$
 $Vt GHWHUPLQDGDV IRUPDV H[RNiUVWLFDV \ HQGRNiUVWLFDV JHQHUDGDV HQ HO SURFHVR GH
³NDUVWLILFDFLyQ´ VRQ LGpQWLFDV HQ VX JHRPHWUtD \ HQ FRQVHFXHQFLD LQPHGLDWDPHQWH
UHFRQRFLEOHVDSHVDUGHGHVDUUROODUVHHQURFDVGHPX\YDULDGDOLWRORJtD(5$62	38/,1$
 +$//,'$<  GHVFULEH HO SVHXGRNDUVW FRPR un terreno dónde una amplia 
variedad de procesos no disolucionales forman paisajes análogos a ciertos tipos de karst. 
Presentan un considerable rango de características, recursos y valores comunes con el karst, 
incluyendo las cuevas y los dos (karst y pseudokarst) están relacionados a través de un 
amplio espectro de procesos y características(VWDVHPHMDQ]DGHPRUIRORJtDVHVSHFLDOPHQWH
GH H[FDYDFLyQ HQ GLVWLQWDV OLWRORJtDV HV GHQRPLQDGD FRQYHUJHQFLD GH IRUPDV (5$62 	
38/,1$  LQGHSHQGLHQWHPHQWH GH VL ODV FDXVDV TXH ODV PRWLYDURQ VRQ LGpQWLFDV HQ
WRGRVVXVDVSHFWRVFRPSDUDEOHVVRODPHQWHEDMRDOJXQRVGHHOORVRFRPSOHWDPHQWHGLIHUHQWHV
(VWH SURFHVR GH FRQYHUJHQFLD FRQOOHYD OD H[LVWHQFLD GH XQD DXWRVHPHMDQ]D HQ ORV SURFHVRV
DFWXDQWHV
 .(03( 	 +$//,'$<  DxDGHQ FRPR UDVJR LPSRUWDQWH D OD GHILQLFLyQ GHO
SVHXGRNDUVWODH[LVWHQFLDGHXQGUHQDMHVXEWHUUiQHRDWUDYpVGHORVKXHFRVYDFtRVTXHKDFHQ
GHFRQGXFWRPseudokarst are landscapes with morphologies resembling karst, and/or may 
have a predominance of subsurface drainage through conduittype voids, but lack the element 
of long-term evolution by solution and physical erosion¶¶
 (V WDPELpQ HQ  FXDQGR &+$%(57 	 &285%21 SUHVHQWDQ HO SULPHU DWODV
PXQGLDO VREUH FXHYDV QR FDOFiUHDV \ TXH LQFOX\H WDQWR FDYLGDGHV SDUDNiUVWLFDV FRPR
SVHXGRNiUVWLFDV &HQWUiQGRQRV HQ ORV DSDUWDGRV GH HVWH DWODV GHGLFDGRV D FXHYDV HQ URFDV
PDJPiWLFDV TXH HV HO REMHWR GH HVWD 7HVLV \ D SDUWLU GH OD EUHYH FDUDFWHUL]DFLyQ TXH VH
LQFOX\HHQHODWODVSRGHPRVDERUGDUXQDSULPHUDDSUR[LPDFLyQDODH[WHQVLyQGHOIHQyPHQR
WHUPLQRORJtD VH UHVSHWD HO WpUPLQR RULJLQDO WUDGXFLpQGROR GHO IUDQFpV \ WLSRORJtD GH
FDYLGDGHV HQ HVWH WLSR GH URFDV  ([LVWLUtDQ DVt FXHYDV HQ URFDV PDJPiWLFDV HQ$OHPDQLD
JUDQLWRV \ EDVDOWRV $UJHQWLQD JQHLV \ EDVDOWR $XVWUDOLD JUDQLWRV \ URFDV YROFiQLFDV
$XVWULD JUDQLWR \ JQHLV %UDVLO JUDQLWR \ JQHLV &DPHU~Q JUDQLWR \ JQHLV ILVXUDV GH
IRUPDFLyQ WHFWyQLFD EDVDOWRV &DQDGi JUDQLWR &KLQD WXERV YROFiQLFRV &RUHD WXERV
YROFiQLFRV 'LQDPDUFD JUDQLWRV FXHYDV OLWRUDOHV (FXDGRU JUDQLWRV \ EDVDOWRV (VSDxD
JUDQLWRV \ URFDV YROFiQLFDV (VWDGRV 8QLGRV JUDQLWR JQHLV DQRUWRVLWD FXHYDV GH WDOXG
FXHYDVYROFiQLFDV)LQODQGLDJUDQLWRV)UDQFLDURFDVYROFiQLFDVJUDQLWRVFDRVGHEORTXHV
JUDQtWLFRVJQHLV\FXDUFLWDV5HLQR8QLGR*UDQ%UHWDxDJUDQLWRVWXERVYROFiQLFRVFXHYDV
GH PDU HQ EDVDOWRV *UHFLD JQHLV FXHYD OLWRUDO *XLQHD (FXDWRULDO JUDQLWR +XQJUtD
DQGHVLWD EDVDOWR JUDQLWR ,QGLD JUDQLWR JQHLV ,QGRQHVLD JUDQLWR URFDV YROFiQLFDV
,VODQGLDURFDVYROFiQLFDV ,WDOLD JUDQLWRJQHLVFXDUFLWDURFDVYROFiQLFDV-DSyQJUDQLWR
FXHYD GH EORTXHV URFDV YROFiQLFDV .HQLD URFDV YROFiQLFDV /DRV URFDV YROFiQLFDV
0DUUXHFRV EDVDOWR 0DXULFLR WXERV YROFiQLFRV 0p[LFR JUXWDV GH ODYD 0LFURQHVLD
EDVDOWRVWXERVGHODYD1LJHULDJUDQLWR1RUXHJDJUDQLWR\JQHLVFXHYDVGHPDUFXHYDV
GHPDUIyVLOHV8JDQGDWXERGH ODYD3DS~D±1XHYD*XLQHDURFDVYROFiQLFDV)LOLSLQDV
URFDV LQWUXVLYDV\YROFiQLFDVFXHYDVGHPDU7DKLWt URFDVYROFiQLFDV3RUWXJDO WXERVGH
ODYD 5HS~EOLFD &KHFD RUWRJQHLV ,VOD 5HXQLyQ URFDV YROFiQLFDV 5RPDQtD URFDV
PDJPiWLFDV 5XVLD URFDV YROFiQLFDV 5XDQGD URFDV YROFiQLFDV 6DOYDGRU URFDV


YROFiQLFDV 6DPRD URFDV YROFiQLFDV (VORYDTXLD JUDQLWR URFDV YROFiQLFDV (VORYHQLD
URFDV YROFiQLFDV SHJPDWLWDV 6XHFLD JUDQLWR JQHLV FXHYDV GH DEUDVLyQ FXHYDVW~QHOHV
JUXWDV WHFWyQLFDVJUXWDV ³JODFLDUHV´6XL]D JUDQLWR VLVWHPDGHGLDFODVDVYHUWLFDOHV FXHYDV
GHILVXUD7XUTXtDURFDVYROFiQLFDVDQGHVLWD9HQH]XHODJUDQLWR9LHWQDPEDVDOWRWXERV
GHODYD
 (QHOiPELWRGH ODVURFDVSOXWyQLFDV7:,'$/(\9,'$/520$1Ë
 GHILQHQ FRPR FXHYDV HQ HVWDV OLWRORJtDV ORV WDIRQH \ D RWUDV IRUPDV SUHVHQWHV H
LQWURGXFHQ SDUD ODV FDYLGDGHV HPSOD]DGDV HQ JUDQLWRV HO FRQFHSWR GH FXHYDV HVWUXFWXUDOHV
³Relacionadas con zonas de fragmentación y alteración subsiguiente en macizos graníticos 
pueden encontrarse cavidades producidas como consecuencia de la canalización del agua 
subterránea, a través de ellas y de la erosión de la roca alterada allí...”HVWDEOHFLHQGRXQD
GLVWLQFLyQFODUDFRQRWURWLSRGHUtRVWHFKDGRVSRUEORTXHV³…. No incluimos aquí las cuevas 
de caos de bloques, producidas como consecuencia de la acumulación de bloques al pié de 
una vertiente rocosa entre los que puede seguirse un recorrido similar al de una cavidad”
 7DPELpQ ,.('$   GHGLFD XQ FDStWXOR D YDULDV FXHYDV FRUHDQDV
GHVDUUROODGDVHQJUDQLRGRULWD FXHYDYasumori FXHYDOotani-heisei FXHYDOyobiAndigu\
FXHYDGHToraiwateraLQFOX\HDOJXQRVUtRVWHFKDGRV\WUDWDHVWDVFXHYDVFRPRXQIHQyPHQR
GHFXHYDVSVHXGRNiUVWLFDV7DPELpQGHVFULEHFXHYDVGHPDUHQOD,VOD%LURX-DSyQDXQTXH
QRODVLQFOX\HGHQWURGHORVIHQyPHQRVSVHXGRNiUVWLFRV,.('$
 6-g%(5* D HVWXGLD HQ VX 7HVLV 'RFWRUDO  FXHYDV ORFDOL]DGDV HQ 6XHFLD
DVRFLDGDV D VXSHUILFLHV URFRVDV IUDFWXUDGDV \ TXH HO DXWRU FODVLILFD HQ GRV JUDQGHV JUXSRV
&XHYDV HQ SDUHGHV GH URFD FRODSVDGD WDOXGHV URFRVRV \ FXHYDV IRUPDGDV HQ URFDV
moutonnées GLYLGLGDV (O SURSLR 6-g%(5* E UHDOL]D XQ HVWXGLR PRUIROyJLFR \
PRUIRJHQpWLFRGHFXHYDVPDULQDVHQ6XHFLD\TXHGHQRPLQDFRPRFXHYDVW~QHO (tunnel 
cave): “A cave formed along a vertical to subvertical crevice of tectonic originin in 
noncalcareous rocks… The above crevice means that the cave rarely has a completing 
ceiling´
 (Q WUDEDMRV PiV DFWXDOL]DGRV 7:,'$/( 	 %2851(  VLQWHWL]DQ WLSRV \
WHUPLQRORJtD SDUD GHVFULELU ODV GLVWLQWDV IRUPDV \ FXHYDV &LWDQ GLVWLQWRV WLSRV GH DEULJRV
shelters\FDYLGDGHVRULJLQDGDVSRUVRFDYDFLyQEDVDOniche, notch, …7DPELpQGLVWLQJXHQ
ORVWDIRQL\ORVWDIRQLHQODMDVsheet tafoni
 (QXQiPELWRPiVDPSOLRHLQFOX\HQGRDOJXQRVWLSRVGHURFDVPDJPiWLFDV%(//$HW
DOGHVFULEHQORVWLSRVJHQpWLFRVGHFXHYDVSUHVHQWHVHQ(VORYDTXLD“There are several 
genetic types of caves in these lithological settings: lava exhalation caves, crevice caves, 
crevice-breakdown caves, crevice-boulder caves, crevice weathering caves, boulders caves, 
weathering caves, tree mold caves, also see abraded caves… These genetic types  … are more 
detailed described by VÍTEK (1983), BELLA (1994), LEHOTSKÝ (1994), GAÁL & BELLA 
(1994),  HOCHMUTH (1995), GAÁL (2003a) and others.” 
 7DPELpQ .(-21(1  SUHVHQWD XQD DFWXDOL]DFLyQ GH VXV WUDEDMRV VREUH OD
RFXUUHQFLD GH IHQyPHQRV SVHXGRNiUVWLFRV HQ )LQODQGLD 'HVFULEH HO FULWHULR PRUIRJHQpWLFR
TXHDSOLFDQSDUD ODFODVLILFDFLyQGH ODVFXHYDVHVWXGLDGDVHQ WLSRV'H WRGRV ORV WLSRV\
FRPR IRUPDFLRQHV SUHVHQWHV HQ URFDV PDJPiWLFDV FLWD ODV FXHYDV HQ IUDFWXUDV GH RULJHQ
VHLVPRWHFWyQLFR seismotectonic crevice causes by earthquakes \ ODV FXHYDV SRU DOWHUDFLyQ
SUHJODFLDU &RPR DVSHFWR LPSRUWDQWH VHxDOD TXH OD PD\RUtD GH ODV FXHYDV HVWXGLDGDV VRQ
SROLJpQLFDV \ TXH SRU WDQWR HQ XQD PLVPD FXHYD FRQFXUUHQ HVSDFLRV FRQ JpQHVLV PX\
GLIHUHQWHV

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
 $VRFLDGDVFRQODVFXHYDV\VXWHUULWRULRVHKDQLGHQWLILFDGRQXPHURVDVPLFURIRUPDV
6XPLGHURV FDQDOHV VXEWHUUiQHRV \ VXUJHQFLDV DVRFLDGDV \D KDEtDQ VLGR GHVFULWDV SRU
7:,'$/(  \ 9,'$/ 520$1Ë  SDUD FLHUWRV WLSRV GH FXHYDV HQ JUDQLWRV
9$48(,52GHVFULEHFDYLGDGHVGHWUDQVIOXHQFLDHQJUDQLWRVLQFOX\HQGRODSUHVHQFLD
GH GROLQDV GH FRODSVR \ IRUPDV WLSR shinkhole GHVDUUROODGDV HQ ORV WHUUHQRV WLSR badland
VLWXDGRVVREUHHVWRVFXUVRVVXEWHUUiQHRV(QHVWHPLVPRWLSRGHVLVWHPDV5,&+$5'6
IRWRJUDItDHVSHFWDFXODUHVIRUPDVGHH[FDYDFLyQDFDQDODGXUDVPDUPLWDVWXUELOORQDUHVlateral 
notches7DPELpQ9$48(,52HWDOGHVFULEHQSDOHRQLYHOHVFXUVRVIyVLOHVFROJDGRV
VREUH HO FXUVR DFWXDO GHQWUR GH VLVWHPDV HQ JUDQLWRV DVt FRPR OD SUHVHQFLD GH FRQGXFWRV
YDGRVRV H LQFLVRYDGRVRV FRQ VHFFLyQ WLSR key-hole 9$48(,52 HW DO  7DPELpQ
6-g%(5*EGHVFULEHVHFFLRQHVVLPLODUHVHQDOJXQDVFXHYDVGHRULJHQHURVLYRPDULQR
 8QD GH ODV PLFURIRUPDV FRQYHUJHQWHV SRU H[FHOHQFLD VRQ ORV GHSyVLWRV \
HVSHOHRWHPDVTXHDOLJXDOTXHRFXUUHHQODVFDYLGDGHVNiUVWLFDV WDPELpQHVWiQSUHVHQWHVHQ
FDYLGDGHVSDUDNiUVWLFDV\SVHXGRNiUVWLFDV$OH[DQGHU&DOGFOHXJKGHVFULEHSRUSULPHUD
YH]ODH[LVWHQFLDGHSHTXHxDVHVWDODFWLWDVGHySDORHQORVJQHLVHVGH5tRGH-DQHLUR%UDVLO
3RVWHULRUPHQWH-2+16721GHVFULEHWDPELpQSRUSULPHUDYH]HVSHOHRWHPDVGH
SLJRWLWDHQFDYLGDGHVJUDQtWLFDVGHRULJHQPDULQRHQ&RUQZDOO
 $ SDUWLU GH  9,'$/ 520$1Ë HW DO      
GHVFULEHQ\HVWXGLDQGHQWURGHFXHYDVPDJPiWLFDV\GHIRUPDVLVWHPiWLFD ORVHVSHOHRWHPDV
GHySDORHQSULPHUOXJDU\GHHYDQVLWDHVWUXYLWD\SLJRWLWDHQXQDVHJXQGDIDVH
 (QHOiPELWRJHRJUiILFRGHHVWD7HVLV9$48(,52SUHVHQWDD ODFRPXQLGDG
HVSHOHROyJLFD JDOOHJD ODV SULPHUDV JUDQGHV FRODGDV flowstone GH SLJRWLWD HQ VLVWHPDV
HPSOD]DGRV HQ JUDQLWRV GDWRV TXH VH PRVWUDUtDQ LQWHUQDFLRQDOPHQWH HQ  HQ HO
Workmeeting on Granite and Sandstone CavesGH%D\UHXWK$OHPDQLD(VWDPLVPDFRODGDVH
FRQYHUWLUtDHQHQHOSULPHUHVSHOHRWHPDGHSLJRWLWDGHO0XQGRGDWDGRSRUUDGLRFDUERQR
(OWUDEDMRIXHUHDOL]DGRSRUHO,QVWLWXWR8QLYHUVLWDULRGH;HROR[tDPRVWUDQGRDVtODH[LVWHQFLD
GH SDOHRUHJLVWURV GHQWUR GH HVWH WLSR GH FXHYDV (O GDWR VH LQFOX\y HQ HO SRVWHUFDUWRJUDItD
9$48(,52HWDO
 
'LVWULEXFLyQGHOIHQyPHQR
 $SHVDUGHOUHGXFLGRQ~PHURGHHVWXGLRVORFDOL]DGRVODH[LVWHQFLDGHFXHYDVHQURFDV
PDJPiWLFDV HV VLQ HPEDUJR XQ IHQyPHQR JOREDO \ PX\ H[WHQGLGR &HQWUDGR HQ URFDV
SOXWyQLFDV 9$48(,52 	 9,'$/ 520$1Ë  VLJXLHQGR HO FULWHULR GH :KHHODQG
3&&KDQHIHFWXDGRXQDDFWXDOL]DFLyQ RFWXEUHGHO DWODVVREUHSVHXGRNDUVWGH
&+$%(57 	 &285%21  UHFRSLODQGR PiV GH  UHIHUHQFLDV VREUH FXHYDV HQ
JUDQLWRV\JQHLVGHFLHUWDHQWLGDGGLVWULEXLGDVHQSDtVHVGHFLQFRFRQWLQHQWHV YHU ILJXUD
(VWDVFDYLGDGHVVRQPLFURRPHVRIRUPDVGH ODVTXHHO WLHQHPHQRVGHPGH
GHVDUUROORHOWLHQHQPHQRVGHPGHGHVDUUROOR\WDQVyORXQGHHOODVVXSHUDORV
PGHGHVDUUROOR
 (QXQDVHJXQGDUHYLVLyQELEOLRJUiILFDUHDOL]DGDSDUDHVWD7HVLVVHKDQORFDOL]DGRPiV
GHUHIHUHQFLDVVREUHFXHYDVHQURFDVSOXWyQLFDV\QXPHURVDVUHIHUHQFLDVDFDYLGDGHVHQ
EDVDOWR\ WXERVYROFiQLFRV7DPELpQGXUDQWHHOGHVDUUROORGHHVWD7HVLV VHKDQ ORFDOL]DGR\
H[SORUDGRGHQWURGHOD]RQDGHHVWXGLRQXHYRVVLVWHPDVHPSOD]DGRVHQURFDVSOXWyQLFDV
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
 $VRFLDGDVFRQODVFXHYDV\VXWHUULWRULRVHKDQLGHQWLILFDGRQXPHURVDVPLFURIRUPDV
6XPLGHURV FDQDOHV VXEWHUUiQHRV \ VXUJHQFLDV DVRFLDGDV \D KDEtDQ VLGR GHVFULWDV SRU
7:,'$/(  \ 9,'$/ 520$1Ë  SDUD FLHUWRV WLSRV GH FXHYDV HQ JUDQLWRV
9$48(,52GHVFULEHFDYLGDGHVGHWUDQVIOXHQFLDHQJUDQLWRVLQFOX\HQGRODSUHVHQFLD
GH GROLQDV GH FRODSVR \ IRUPDV WLSR shinkhole GHVDUUROODGDV HQ ORV WHUUHQRV WLSR badland
VLWXDGRVVREUHHVWRVFXUVRVVXEWHUUiQHRV(QHVWHPLVPRWLSRGHVLVWHPDV5,&+$5'6
IRWRJUDItDHVSHFWDFXODUHVIRUPDVGHH[FDYDFLyQDFDQDODGXUDVPDUPLWDVWXUELOORQDUHVlateral 
notches7DPELpQ9$48(,52HWDOGHVFULEHQSDOHRQLYHOHVFXUVRVIyVLOHVFROJDGRV
VREUH HO FXUVR DFWXDO GHQWUR GH VLVWHPDV HQ JUDQLWRV DVt FRPR OD SUHVHQFLD GH FRQGXFWRV
YDGRVRV H LQFLVRYDGRVRV FRQ VHFFLyQ WLSR key-hole 9$48(,52 HW DO  7DPELpQ
6-g%(5*EGHVFULEHVHFFLRQHVVLPLODUHVHQDOJXQDVFXHYDVGHRULJHQHURVLYRPDULQR
 8QD GH ODV PLFURIRUPDV FRQYHUJHQWHV SRU H[FHOHQFLD VRQ ORV GHSyVLWRV \
HVSHOHRWHPDVTXHDOLJXDOTXHRFXUUHHQODVFDYLGDGHVNiUVWLFDV WDPELpQHVWiQSUHVHQWHVHQ
FDYLGDGHVSDUDNiUVWLFDV\SVHXGRNiUVWLFDV$OH[DQGHU&DOGFOHXJKGHVFULEHSRUSULPHUD
YH]ODH[LVWHQFLDGHSHTXHxDVHVWDODFWLWDVGHySDORHQORVJQHLVHVGH5tRGH-DQHLUR%UDVLO
3RVWHULRUPHQWH-2+16721GHVFULEHWDPELpQSRUSULPHUDYH]HVSHOHRWHPDVGH
SLJRWLWDHQFDYLGDGHVJUDQtWLFDVGHRULJHQPDULQRHQ&RUQZDOO
 $ SDUWLU GH  9,'$/ 520$1Ë HW DO      
GHVFULEHQ\HVWXGLDQGHQWURGHFXHYDVPDJPiWLFDV\GHIRUPDVLVWHPiWLFD ORVHVSHOHRWHPDV
GHySDORHQSULPHUOXJDU\GHHYDQVLWDHVWUXYLWD\SLJRWLWDHQXQDVHJXQGDIDVH
 (QHOiPELWRJHRJUiILFRGHHVWD7HVLV9$48(,52SUHVHQWDD ODFRPXQLGDG
HVSHOHROyJLFD JDOOHJD ODV SULPHUDV JUDQGHV FRODGDV flowstone GH SLJRWLWD HQ VLVWHPDV
HPSOD]DGRV HQ JUDQLWRV GDWRV TXH VH PRVWUDUtDQ LQWHUQDFLRQDOPHQWH HQ  HQ HO
Workmeeting on Granite and Sandstone CavesGH%D\UHXWK$OHPDQLD(VWDPLVPDFRODGDVH
FRQYHUWLUtDHQHQHOSULPHUHVSHOHRWHPDGHSLJRWLWDGHO0XQGRGDWDGRSRUUDGLRFDUERQR
(OWUDEDMRIXHUHDOL]DGRSRUHO,QVWLWXWR8QLYHUVLWDULRGH;HROR[tDPRVWUDQGRDVtODH[LVWHQFLD
GH SDOHRUHJLVWURV GHQWUR GH HVWH WLSR GH FXHYDV (O GDWR VH LQFOX\y HQ HO SRVWHUFDUWRJUDItD
9$48(,52HWDO
 
'LVWULEXFLyQGHOIHQyPHQR
 $SHVDUGHOUHGXFLGRQ~PHURGHHVWXGLRVORFDOL]DGRVODH[LVWHQFLDGHFXHYDVHQURFDV
PDJPiWLFDV HV VLQ HPEDUJR XQ IHQyPHQR JOREDO \ PX\ H[WHQGLGR &HQWUDGR HQ URFDV
SOXWyQLFDV 9$48(,52 	 9,'$/ 520$1Ë  VLJXLHQGR HO FULWHULR GH :KHHODQG
3&&KDQHIHFWXDGRXQDDFWXDOL]DFLyQ RFWXEUHGHO DWODVVREUHSVHXGRNDUVWGH
&+$%(57 	 &285%21  UHFRSLODQGR PiV GH  UHIHUHQFLDV VREUH FXHYDV HQ
JUDQLWRV\JQHLVGHFLHUWDHQWLGDGGLVWULEXLGDVHQSDtVHVGHFLQFRFRQWLQHQWHV YHU ILJXUD
(VWDVFDYLGDGHVVRQPLFURRPHVRIRUPDVGH ODVTXHHO WLHQHPHQRVGHPGH
GHVDUUROORHOWLHQHQPHQRVGHPGHGHVDUUROOR\WDQVyORXQGHHOODVVXSHUDORV
PGHGHVDUUROOR
 (QXQDVHJXQGDUHYLVLyQELEOLRJUiILFDUHDOL]DGDSDUDHVWD7HVLVVHKDQORFDOL]DGRPiV
GHUHIHUHQFLDVVREUHFXHYDVHQURFDVSOXWyQLFDV\QXPHURVDVUHIHUHQFLDVDFDYLGDGHVHQ
EDVDOWR\ WXERVYROFiQLFRV7DPELpQGXUDQWHHOGHVDUUROORGHHVWD7HVLV VHKDQ ORFDOL]DGR\
H[SORUDGRGHQWURGHOD]RQDGHHVWXGLRQXHYRVVLVWHPDVHPSOD]DGRVHQURFDVSOXWyQLFDV
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9LODULoD%DVDPHQWRGHO&HQR]RLFR$V3RQWHV0HLUDPD2YLHGR6DUULD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/RXVD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$V3RQWHV0HLUDPD2YLHGR6DUULD0RQIRUWH;LQ]R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YHUGH HQ GLTXHV GH FXDU]R 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
ORV YDOOHV TXH PLOORQHV GH DxRV GHVSXpV VH FRQYHUWLUtDQ HQ XQD GH ODV FDUDFWHUtVWLFDV
JHRPRUIROyJLFDV UHSUHVHQWDWLYDV GH VX FRVWD$WOiQWLFD ODV UtDV R WUDPRV EDMRV GH ORV YDOOHV
IOXYLDOHVVXPHUJLGRVEDMRHOPDU9,9((1HWDO6LQHPEDUJRHOSXQWRGHUHIHUHQFLD
PiV LPSRUWDQWH HQ OD HYROXFLyQ GHO SDLVDMH GH *DOLFLD GDWD GHO 3DOHyJHQR  ± 0\U
FXDQGROD3HQtQVXOD,EpULFDIXHGHILQLGDFRPRXQDSHTXHxDSODFDHQWUHGRVSODFDVWHFWyQLFDV
FRQYHUJHQWHV/DSODFD(XURDVLiWLFD\ ODSODFD$IULFDQD/DFROLVLyQFRQWLQHQWDOGLy OXJDUD
XQD GHQVD IUDFWXUDFLyQ \ D OD GHILQLFLyQ GH EORTXHV DIHFWDGRV SRU PRYLPLHQWRV WHFWyQLFRV
GLIHUHQFLDOHVD ORODUJRGHO7HUFLDULR/DDFWLYLGDGWHFWyQLFDRULJLQyODVFDGHQDVPRQWDxRVDV
GH *DOLFLD ODV VLHUUDV \ TXH VH FRUUHVSRQGHQ FRQ HO OHYDQWDPLHQWR GH EORTXHV FX\R
EDVDPHQWR VRQ HQ JUDQ SDUWH JUDQLWRLGHV 2 3LQGR %DUEDQ]D 2 *DOLxHLUR 0DQ]DQHGD
,QYHUQDGRLUR2V$QFDUHV*rUHV;XUpV3HQHGD8QHIHFWRVHFXQGDULRGHHVWHSURFHVRGH
OHYDQWDPLHQWRIXHODJHQHUDFLyQGHLPSRUWDQWHVDFXPXODFLRQHVGHEORTXHVHQODSDUWHEDMDGH
ODVGHSUHVLRQHVGHELGRDSURFHVRV\PRYLPLHQWRVHQODVYHUWLHQWHV\TXHGDQOXJDUDVXYH]D
PXFKRVGHORVFXUVRVVXEWHUUiQHRVWHFKDGRVSRUEORTXHVTXHVHHVWXGLDQHQHVWD7HVLV 
 /DVFDGHQDVPRQWDxRVDVOHYDQWDGDVGXUDQWHHO7HUFLDULRIDYRUHFLHURQHOGHVDUUROORGH
SHTXHxRVJODFLDUHVSRUHQFLPDGHORVPDVOGXUDQWHHO&XDWHUQDULR0D±ND
(Q ODV QXPHURVDV iUHDV JODFLDGDV GH *DOLFLD FRQ EDVDPHQWR SOXWyQLFR 2V $QFDUHV
0DQ]QHGD 3HQHGD *rUHV;XUpV HWF 9,'$/520$1Ë HW DO  ORV UDVJRV HURVLYRV
JODFLDUHVGHO3OHLVWRFHQRVHKDQVXSHUSXHVWRDODVIRUPDVJUDQtWLFDVSUHYLDV

'DWRVFOLPiWLFRVGHODV]RQDVHVWXGLDGDVSOXYLRPHWUtD\WHPSHUDWXUD
 (O $WODV &OLPiWLFR GH OD 3HQtQVXOD ,EpULFD GHOLPLWD ORV GLVWLQWRV WLSRV GH FOLPD GH
DFXHUGR FRQ OD FODVLILFDFLyQ FOLPiWLFD GH .|SSHQ $(0(7  /DV FXHYDV \ VLVWHPDV
VHxDODGRVHQODILJXUDVHORFDOL]DQHQ]RQDGHFOLPDWHPSODGRWLSRC /DWHPSHUDWXUD
PHGLDGHOPHVPiVIUtRHVWiFRPSUHQGLGDHQWUH\&9HUILJXUD
 /DVFDYLGDGHVHVWXGLDGDVHQODSURYLQFLDGH&iFHUHVVHVLW~DQHQXQFOLPDGHWLSRCsa
WHPSODGRFRQYHUDQRVHFR\FDOXURVRPLHQWUDVTXHODVFDYLGDGHVHVWXGLDGDVHQ*DOLFLD\QRUWH
GH3RUWXJDOVHVLW~DQHQXQD]RQDWLSRCsbWHPSODGRFRQYHUDQRVHFR\WHPSODGR
 6HJ~Q HO Atlas Climático de Galicia ;817$ '( *$/,&,$  D QLYHO
SHQLQVXODU *DOLFLD HV XQD IUDQMD GH WUDQVLFLyQ ELRFOLPiWLFD GHVGH HO DPSOLR \ DUWLFXODGR
SHUtPHWURFRVWHURKDVWDODVVLHUUDVRULHQWDOHV\VXERULHQWDOHVTXHFRQHFWDQFRQOD0HVHWD/D
H[SUHVLyQFOLPiWLFDWLHQHXQIXHUWHFRQWUROJHRJUiILFRTXHVHDSUHFLDHQHOSDSHOLQWHQVLILFDGRU
GHOVXEVWUDWRRURJUiILFRVREUHODSUHFLSLWDFLyQ/DVWUDQVIRUPDFLRQHVDGLDEiWLFDVGHODVPDVDV
GH DLUH D OR ODUJR GH ODV DVFHQVLRQHV IRU]DGDV SRU ORV REVWiFXORV PRQWDxRVRV ODV
GHIRUPDFLRQHV GH ORV IUHQWHV \ ODV GHVYLDFLRQHV GH ODV OtQHDV GH FRUULHQWH HVWDEOHFHQ
YHUWLHQWHVGHPi[LPDFDSWDFLyQGHOOXYLDV±ySWLPRVSOXYLRPpWULFRVDEDUORYHQWR\VHFWRUHV
GHVRPEUDSOXYLRPpWULFDHQ ODVYHUWLHQWHVDVRWDYHQWRFRQUHVSHFWRD ORVIOXMRVGHSRQLHQWH
TXHVRQORVGHPD\RUIUHFXHQFLD
 /DILJXUDPXHVWUDORVVHFWRUHVSRUJUDGLHQWHVSOXYLRPpWULFRVOLWURVFDGDPGH
DOWLWXG /DV FDYLGDGHV HVWXGLDGDV HQ*DOLFLD VH VLW~DQ HQ ORV VHFWRUHV , Tronceda ,,, O 
CibroOs Profundos de Monte LouroA CunchosaO FolóQ A Trapa \9, Albarellos
Adeghas/RVGDWRVFOLPiWLFRVUHOHYDQWHVSDUDFDGDFXHYDVHUiQLQGLFDGRVHQHOHVWXGLRGHOD
FDYLGDG







)LJXUD 6HFWRUHVGHJUDGLHQWHSOXYLRPpWULFR OLWURV FDGDPGH DOWLWXG HQ*DOLFLD/D FRQVWDQWH HV OD
SUHFLSLWDFLyQ HTXLYDOHQWH DO QLYHO GHO PDU )LJXUD WRPDGD GHO $WODV &OLPiWLFR GH *DOLFLD ;817$ '(
*$/,&,$

)LJXUD&ODVLILFDFLyQFOPiWLFDGH.|SSHQ*HLJHUHQOD3HQtQVXOD,EpULFDH,VODV%DOHDUHV)LJXUDGHO$WODV
&OLPiWLFRGHOD3HQtQVXOD,EpULFD$(0(7
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/DSODFD(XURDVLiWLFD\ ODSODFD$IULFDQD/DFROLVLyQFRQWLQHQWDOGLy OXJDUD
XQD GHQVD IUDFWXUDFLyQ \ D OD GHILQLFLyQ GH EORTXHV DIHFWDGRV SRU PRYLPLHQWRV WHFWyQLFRV
GLIHUHQFLDOHVD ORODUJRGHO7HUFLDULR/DDFWLYLGDGWHFWyQLFDRULJLQyODVFDGHQDVPRQWDxRVDV
GH *DOLFLD ODV VLHUUDV \ TXH VH FRUUHVSRQGHQ FRQ HO OHYDQWDPLHQWR GH EORTXHV FX\R
EDVDPHQWR VRQ HQ JUDQ SDUWH JUDQLWRLGHV 2 3LQGR %DUEDQ]D 2 *DOLxHLUR 0DQ]DQHGD
,QYHUQDGRLUR2V$QFDUHV*rUHV;XUpV3HQHGD8QHIHFWRVHFXQGDULRGHHVWHSURFHVRGH
OHYDQWDPLHQWRIXHODJHQHUDFLyQGHLPSRUWDQWHVDFXPXODFLRQHVGHEORTXHVHQODSDUWHEDMDGH
ODVGHSUHVLRQHVGHELGRDSURFHVRV\PRYLPLHQWRVHQODVYHUWLHQWHV\TXHGDQOXJDUDVXYH]D
PXFKRVGHORVFXUVRVVXEWHUUiQHRVWHFKDGRVSRUEORTXHVTXHVHHVWXGLDQHQHVWD7HVLV 
 /DVFDGHQDVPRQWDxRVDVOHYDQWDGDVGXUDQWHHO7HUFLDULRIDYRUHFLHURQHOGHVDUUROORGH
SHTXHxRVJODFLDUHVSRUHQFLPDGHORVPDVOGXUDQWHHO&XDWHUQDULR0D±ND
(Q ODV QXPHURVDV iUHDV JODFLDGDV GH *DOLFLD FRQ EDVDPHQWR SOXWyQLFR 2V $QFDUHV
0DQ]QHGD 3HQHGD *rUHV;XUpV HWF 9,'$/520$1Ë HW DO  ORV UDVJRV HURVLYRV
JODFLDUHVGHO3OHLVWRFHQRVHKDQVXSHUSXHVWRDODVIRUPDVJUDQtWLFDVSUHYLDV

'DWRVFOLPiWLFRVGHODV]RQDVHVWXGLDGDVSOXYLRPHWUtD\WHPSHUDWXUD
 (O $WODV &OLPiWLFR GH OD 3HQtQVXOD ,EpULFD GHOLPLWD ORV GLVWLQWRV WLSRV GH FOLPD GH
DFXHUGR FRQ OD FODVLILFDFLyQ FOLPiWLFD GH .|SSHQ $(0(7  /DV FXHYDV \ VLVWHPDV
VHxDODGRVHQODILJXUDVHORFDOL]DQHQ]RQDGHFOLPDWHPSODGRWLSRC /DWHPSHUDWXUD
PHGLDGHOPHVPiVIUtRHVWiFRPSUHQGLGDHQWUH\&9HUILJXUD
 /DVFDYLGDGHVHVWXGLDGDVHQODSURYLQFLDGH&iFHUHVVHVLW~DQHQXQFOLPDGHWLSRCsa
WHPSODGRFRQYHUDQRVHFR\FDOXURVRPLHQWUDVTXHODVFDYLGDGHVHVWXGLDGDVHQ*DOLFLD\QRUWH
GH3RUWXJDOVHVLW~DQHQXQD]RQDWLSRCsbWHPSODGRFRQYHUDQRVHFR\WHPSODGR
 6HJ~Q HO Atlas Climático de Galicia ;817$ '( *$/,&,$  D QLYHO
SHQLQVXODU *DOLFLD HV XQD IUDQMD GH WUDQVLFLyQ ELRFOLPiWLFD GHVGH HO DPSOLR \ DUWLFXODGR
SHUtPHWURFRVWHURKDVWDODVVLHUUDVRULHQWDOHV\VXERULHQWDOHVTXHFRQHFWDQFRQOD0HVHWD/D
H[SUHVLyQFOLPiWLFDWLHQHXQIXHUWHFRQWUROJHRJUiILFRTXHVHDSUHFLDHQHOSDSHOLQWHQVLILFDGRU
GHOVXEVWUDWRRURJUiILFRVREUHODSUHFLSLWDFLyQ/DVWUDQVIRUPDFLRQHVDGLDEiWLFDVGHODVPDVDV
GH DLUH D OR ODUJR GH ODV DVFHQVLRQHV IRU]DGDV SRU ORV REVWiFXORV PRQWDxRVRV ODV
GHIRUPDFLRQHV GH ORV IUHQWHV \ ODV GHVYLDFLRQHV GH ODV OtQHDV GH FRUULHQWH HVWDEOHFHQ
YHUWLHQWHVGHPi[LPDFDSWDFLyQGHOOXYLDV±ySWLPRVSOXYLRPpWULFRVDEDUORYHQWR\VHFWRUHV
GHVRPEUDSOXYLRPpWULFDHQ ODVYHUWLHQWHVDVRWDYHQWRFRQUHVSHFWRD ORVIOXMRVGHSRQLHQWH
TXHVRQORVGHPD\RUIUHFXHQFLD
 /DILJXUDPXHVWUDORVVHFWRUHVSRUJUDGLHQWHVSOXYLRPpWULFRVOLWURVFDGDPGH
DOWLWXG /DV FDYLGDGHV HVWXGLDGDV HQ*DOLFLD VH VLW~DQ HQ ORV VHFWRUHV , Tronceda ,,, O 
CibroOs Profundos de Monte LouroA CunchosaO FolóQ A Trapa \9, Albarellos
Adeghas/RVGDWRVFOLPiWLFRVUHOHYDQWHVSDUDFDGDFXHYDVHUiQLQGLFDGRVHQHOHVWXGLRGHOD
FDYLGDG







)LJXUD 6HFWRUHVGHJUDGLHQWHSOXYLRPpWULFR OLWURV FDGDPGH DOWLWXG HQ*DOLFLD/D FRQVWDQWH HV OD
SUHFLSLWDFLyQ HTXLYDOHQWH DO QLYHO GHO PDU )LJXUD WRPDGD GHO $WODV &OLPiWLFR GH *DOLFLD ;817$ '(
*$/,&,$

)LJXUD&ODVLILFDFLyQFOPiWLFDGH.|SSHQ*HLJHUHQOD3HQtQVXOD,EpULFDH,VODV%DOHDUHV)LJXUDGHO$WODV
&OLPiWLFRGHOD3HQtQVXOD,EpULFD$(0(7
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
3DOHRVLVPLFLGDG\IDOODVDFWLYDV
 /DVLVPLFLGDGGHOD3HQtQVXOD,EpULFDQRHVWiOLPLWDGDDOD]RQDGHFRQYHUJHQFLDHQWUH
ODV SODFDV(XURDVLiWLFD \$IULFDQD \ D OD UHJLyQ SLUHQDLFD VLQR TXH VH GLVWULEX\H FRQ XQD
PHQRU WDVD GH DFWLYLGDG D OR ODUJR GH WRGR HO HQWURQR LQWUDSDODFD /Ï3(=)(51È1'(=


 /D PD\RUtD GH ODV FXHYDV \ VLVWHPDV HVWXGLDGRV VH ORFDOL]DQ HQ ORV GRPLQLRV
VLVPRWHFWyQLFRV , 6*DOLFLD \13RUWXJDO \ ,, 12*DOLFLD(Q HO GRPLQLR , VH ORFDOL]DQ
DOJXQRVHSLFHQWURVFRQLQWHQVLGDGHVPi[LPDVGH9,,06.(OUHJLVWURLQVWUXPHQWDOLQFOX\H
PiV GH XQ PLOODU GH HYHQWRV GHVWDFDQGR FRPR ]RQDV PiV DFWLYDV OD SDUWH PHULGLRQDO GH
3RQWHYHGUD\62GH2XUHQVH6LVPLFLGDGTXHHQODDFWXDOLGDGWLHQHHQJHQHUDOXQDPDJQLWXG
EDMD(QHOGRPLQLR,,HOQ~PHURGHHYHQWRVKLVWyULFRV\UHJLVWUDGRVVRQUHODWLYDPHQWH
EDMRVDXQTXHDOJXQRVGHHOORVDOFDQ]DURQPDJQLWXGHVGHKDVWD

-XVWLILFDFLyQ\REMHWLYRV
 (OHVWXGLRGHODVFXHYDVHQURFDVPDJPiWLFDVSULQFLSDOPHQWHHQODVSOXWyQLFDVHVHO
WHPD FHQWUDO GH HVWD 7HVLV SXHV D SHVDU GHO UHGXFLGR Q~PHUR GH HVWXGLRV ORFDOL]DGRV OD
H[LVWHQFLD GH FXHYDV HQ HVWDV OLWRORJtDV VH SUHVHQWD FRPR XQ IHQyPHQR JOREDO \ PX\
H[WHQGLGRDVRFLDGDVDGHPiVDXQDDPSOLDGLYHUVLGDGGHURFDVSURFHVRV\PRUIRORJtDV
 7:,'$/( 	 9,'$/ 520$1Ë  LQGLFDQ TXH JHQHUDOPHQWH FXDQGR VH
GHVFULEHQ ORV SDLVDMHV JUDQtWLFRV VH GHVWDFDQ VXV DVSHFWRV VXSHUILFLDOHV HQ GHWULPHQWR GHO
SDLVDMH VXEWHUUiQHRTXH HQPXFKDVRFDVLRQHV HV LJQRUDGRR VLQ VDEHUOR VHGDSRU VHQWDGR

)LJXUD   6LWXDFLyQ GH ODV FXHYDV HVWXGLDGDV HQ HO 1: 3HQLQVXODU FRQ UHIHUHQFLD D ORV GRPLQos
sismotectónicos. 3ODQR GH EDVH WRPDGR GH /Ï3(=)(51È1'(=  6H UHIHUHQFLDQ ODV VLJXLHQWHV
FDYLGDGHV \ VLVWHPDV  Tronceda.   Adeghas.  Albarellos.  A Cunchosa.  A Trapa.  A Touba-
Cobreiras. O Folón y A Porteliña.  O Cibro.) Louro.  Castelo da Furna.


TXHQRH[LVWH$VtHVWD7HVLVSUHWHQGHVHUSRUXQODGRXQGRFXPHQWRGHVtQWHVLVGHOIHQyPHQR
SVHXGRNiUVWLFRHQWHUUHQRVPDJPiWLFRVSULQFLSDOPHQWHHQURFDVSOXWyQLFDVPDQLIHVWDQGRGH
IRUPD H[SOtFLWD OD H[LVWHQFLD GH HVWH WLSR GH FXHYDV VXV FDUDFWHUtVWLFDV \ YDORUHV QDWXUDOHV
DVRFLDGRV$GHPiVUHFRQRFHUTXHH[LVWHQFXHYDVHQXQWHUULWRULRHQHOTXHQRVHGHVFULEtDQ
HVWH WLSRGH IRUPDV \ SUHWHQGHU OD SXHVWD HQYDORU GH ODV SURSLDV FXHYDV\GH VXV UHFXUVRV
QDWXUDOHV FRQOOHYD HO HIHFWXDU XQD DGHFXDGD LGHQWLILFDFLyQ GH SHOLJURV \ HO FRQVLJXLHQWH
DQiOLVLV GH ORV ULHVJRVSUHVHQWHV HQ HVWRV HVSDFLRV VXEWHUUiQHRV0XFKDVGH HVWDV FDYLGDGHV
FXDQGR VRQ HO GUHQDMH GH FXUVRV GH DJXD LPSRUWDQWHV SUHVHQWDQ XQ ULHVJR GH DYHQLGDV
HVSHFLDOPHQWHSHOLJURVRSDUDORVYLVLWDQWHV7DPELpQSRUHOWLSRGHOLWRORJtDHVWDVFXHYDVVH
SXHGHQFRQYHUWLUHQWUDPSDVGHJDVUDGyQRGHSURGXFWRVUDGLRDFWLYRVGHULYDGRVFHVLR\SRU
RWUR ODGRPXFKDV GH HVWDV FXHYDV VRQ DFXPXODFLRQHV GH EORTXHV GH JUDQ SRWHQFLD OR TXH
FRQOOHYDDQDOL]DUFXDOHVVXJpQHVLVHVWDELOLGDG\FXDOVXULHVJRSRWHQFLDOGHFRODSVR
 6HSODQWHDDVtFRPRSULPHUREMHWLYRODFDUDFWHUL]DFLyQGHHVWRVHVSDFLRVVXEWHUUiQHRV
VX JpQHVLV \ HYROXFLyQ OD FRQFUHFLyQ GH VXV UHFXUVRV QDWXUDOHV \ FXOWXUDOHV DVt FRPR OD
LGHQWLILFDFLyQGHORVSHOLJURVLQWUtQVHFRV\HOFRQVLJXLHQWHDQiOLVLVGHULHVJRV
 8Q SULPHU SDVR SDUD FRQFUHWDU HO IHQyPHQR GHVWDFDQGR VXV UDVJRV PRUIRORJtD \
YDORUHV DVRFLDGRV HV SRGHU UHSUHVHQWDUOR /D HVSHOHRORJtD GLVSRQH GH WpFQLFDV WRSRJUiILFDV
HVSHFtILFDV TXH SHUPLWHQ OD UHSUHVHQWDFLyQ GH ODV FXHYDV FRQ VLPERORJtD FRQFUHWD SDUD OD
LQFOXVLyQGHODVPLFURIRUPDVSUHVHQWHV6LQHPEDUJRODVLPERORJtDHVWiRULHQWDGDFODUDPHQWH
DO NDUVW \ ODV WpFQLFDV WRSRJUiILFDV HVWiQ RULHQWDGDV D OD UHSUHVHQWDFLyQ GH FDYLGDGHV GH
SDUHGHVFRQWLQXDV$XQTXHH[LVWHQWRSRJUDItDVGHFXHYDVHQURFDVSOXWyQLFDV6,'(1
5,&+$5'6  9$48(,5252'5,*8(=  VH KDFH QHFHVDULR HO FRQFUHWDU
FULWHULRV \ VLPERORJtD TXH SHUPLWDQ XQD UHSUHVHQWDFLyQ PRUIROyJLFD \ JHRPRUIROyJLFD
DGHFXDGDSDUDHVWRVHVSDFLRVVXEWHUUiQHRV\TXHIDFLOLWHQDVXYH]HOHVWXGLRGHODVFXHYDVVX
UHFRQRFLPLHQWR\SXHVWDHQYDORU7HQLHQGRHQFXHQWDODVWHFQRORJtDVGLVSRQLEOHVHQHOVLJOR
;;,VHSODQWHDFRPRVHJXQGRREMHWLYRODHODERUDFLyQGHXQDSURSXHVWDGHPHWRGRORJtDSDUD
ODDGHFXDGDUHSUHVHQWDFLyQGHHVWDVFXHYDV
 'H OD EUHYH VtQWHVLV UHDOL]DGD HQ HO DSDUWDGR  SXHGH GHGXFLUVH TXH H[LVWHQ GLVWLQWRV
WLSRVGHFXHYDVSVHXGRNiUVWLFDV\HQSDUWLFXODUGLVWLQWRVWLSRVGHFXHYDVGHVDUUROODGDVHQURFDV
PDJPiWLFDV FXHYDV OLWRUDOHV DFWLYDV \ IyVLOHV FXHYDV GH EORTXHV FXHYDV HQ WDOXGHV FXHYDV
HVWUXFWXUDOHV FXHYDV GH ILVXUD FXHYDV WHFWyQLFDV WDIRQH FXHYDV GH DOWHUDFLyQ FXHYDV GH
DEUDVLyQ JODFLDU FXHYDVW~QHO WXERV YROFiQLFRV« &ODUDPHQWH QR H[LVWH XQD WHUPLQRORJtD
HVSHFtILFD\XQtYRFDSDUDGHVFULELUHVWHWLSRGHFXHYDVVXVIRUPDV\PLFURIRUPDVDVRFLDGDV$Vt
SDUD XQPLVPR WLSR GH FXHYD  DSDUHFHQ GLVWLQWRV WpUPLQRV FRQ TXH UHIHUHQFLDUOD 3RU HMHPSOR
FXHYDV OLWRUDOHV FXHYDV PDULQDV FXHYDV GH DEUDVLyQ HWF 7DPELpQ D QLYHO GH PLFURIRUPDV \
HVSHOHRWHPDVVHKDFHXVRGHWpUPLQRVSXUDPHQWHNiUVWLFRVHVWDODFWLWDVHVWDODJPLWDVFRUDORLGHV
«TXHWLHQHQODFRQQRWDFLyQGHVHUGHSyVLWRVYLQFXODGRVDSURFHVRVGHSUHFLSLWDFLyQSRUJRWHRR
JRWHRVDOSLFDGXUD SHUR TXH FRPR IRUPDV FRQYHUJHQWHV FRPSDUWHQ DVSHFWR SHUR QR
QHFHVDULDPHQWHJpQHVLV$GHPiVPXFKRVGHORVWpUPLQRVTXHDSDUHFHQHQODELEOLRJUDItDQRVRQ
H[FOXVLYRV GH XQD OLWRORJtD GHWHUPLQDGD \ HO XVR TXH KDFHQPXFKRV DXWRUHV GH HVWRV WpUPLQRV
SDUHFHDWHQGHUDFULWHULRVJHQpWLFRVRPRUIRJHQpWLFRVUHVXOWDQWHVHQODPD\RUtDGHORVFDVRVGHOD
FDUDFWHUL]DFLyQ\HVWXGLRGHFRQMXQWRVGHFXHYDVDQLYHOORFDO
 6H SODQWHD FRPR WHUFHU REMHWLYR HO UHYLVDU ORV GLVWLQWRV FULWHULRV SXEOLFDGRV SDUD OD
FODVLILFDFLyQ GH ODV FXHYDV HQ URFDV PDJPiWLFDV WUDWDQGR GH FRQFUHWDU \ VLQWHUL]DU XQD
FODVLILFDFLyQPRUIROyJLFDRPRUIRJHQpWLFDSDUDHVWHWLSRGHIRUPDFLRQHV
 )LQDOPHQWH\SHQVDQGRHQHVWXGLRVIXWXURV\HVSHFtILFRVVREUHELRWDHVSHOHRWHPDV\
SDWULPRQLRFXOWXUDOLQWHUHVDFRQRFHUFyPRVHFDUFDWHUL]DQPLFURFOLPiWLFDPHQWHHVWRVPHGLRV
VXEWHUUiQHRV0XFKRVWUDEDMRVVREUHNDUVWVHFHQWUDQHQHVWXGLRVHVWDGtVWLFRVGHORVUHJLVWURV
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
3DOHRVLVPLFLGDG\IDOODVDFWLYDV
 /DVLVPLFLGDGGHOD3HQtQVXOD,EpULFDQRHVWiOLPLWDGDDOD]RQDGHFRQYHUJHQFLDHQWUH
ODV SODFDV(XURDVLiWLFD \$IULFDQD \ D OD UHJLyQ SLUHQDLFD VLQR TXH VH GLVWULEX\H FRQ XQD
PHQRU WDVD GH DFWLYLGDG D OR ODUJR GH WRGR HO HQWURQR LQWUDSDODFD /Ï3(=)(51È1'(=


 /D PD\RUtD GH ODV FXHYDV \ VLVWHPDV HVWXGLDGRV VH ORFDOL]DQ HQ ORV GRPLQLRV
VLVPRWHFWyQLFRV , 6*DOLFLD \13RUWXJDO \ ,, 12*DOLFLD(Q HO GRPLQLR , VH ORFDOL]DQ
DOJXQRVHSLFHQWURVFRQLQWHQVLGDGHVPi[LPDVGH9,,06.(OUHJLVWURLQVWUXPHQWDOLQFOX\H
PiV GH XQ PLOODU GH HYHQWRV GHVWDFDQGR FRPR ]RQDV PiV DFWLYDV OD SDUWH PHULGLRQDO GH
3RQWHYHGUD\62GH2XUHQVH6LVPLFLGDGTXHHQODDFWXDOLGDGWLHQHHQJHQHUDOXQDPDJQLWXG
EDMD(QHOGRPLQLR,,HOQ~PHURGHHYHQWRVKLVWyULFRV\UHJLVWUDGRVVRQUHODWLYDPHQWH
EDMRVDXQTXHDOJXQRVGHHOORVDOFDQ]DURQPDJQLWXGHVGHKDVWD

-XVWLILFDFLyQ\REMHWLYRV
 (OHVWXGLRGHODVFXHYDVHQURFDVPDJPiWLFDVSULQFLSDOPHQWHHQODVSOXWyQLFDVHVHO
WHPD FHQWUDO GH HVWD 7HVLV SXHV D SHVDU GHO UHGXFLGR Q~PHUR GH HVWXGLRV ORFDOL]DGRV OD
H[LVWHQFLD GH FXHYDV HQ HVWDV OLWRORJtDV VH SUHVHQWD FRPR XQ IHQyPHQR JOREDO \ PX\
H[WHQGLGRDVRFLDGDVDGHPiVDXQDDPSOLDGLYHUVLGDGGHURFDVSURFHVRV\PRUIRORJtDV
 7:,'$/( 	 9,'$/ 520$1Ë  LQGLFDQ TXH JHQHUDOPHQWH FXDQGR VH
GHVFULEHQ ORV SDLVDMHV JUDQtWLFRV VH GHVWDFDQ VXV DVSHFWRV VXSHUILFLDOHV HQ GHWULPHQWR GHO
SDLVDMH VXEWHUUiQHRTXH HQPXFKDVRFDVLRQHV HV LJQRUDGRR VLQ VDEHUOR VHGDSRU VHQWDGR

)LJXUD   6LWXDFLyQ GH ODV FXHYDV HVWXGLDGDV HQ HO 1: 3HQLQVXODU FRQ UHIHUHQFLD D ORV GRPLQos
sismotectónicos. 3ODQR GH EDVH WRPDGR GH /Ï3(=)(51È1'(=  6H UHIHUHQFLDQ ODV VLJXLHQWHV
FDYLGDGHV \ VLVWHPDV  Tronceda.   Adeghas.  Albarellos.  A Cunchosa.  A Trapa.  A Touba-
Cobreiras. O Folón y A Porteliña.  O Cibro.) Louro.  Castelo da Furna.


TXHQRH[LVWH$VtHVWD7HVLVSUHWHQGHVHUSRUXQODGRXQGRFXPHQWRGHVtQWHVLVGHOIHQyPHQR
SVHXGRNiUVWLFRHQWHUUHQRVPDJPiWLFRVSULQFLSDOPHQWHHQURFDVSOXWyQLFDVPDQLIHVWDQGRGH
IRUPD H[SOtFLWD OD H[LVWHQFLD GH HVWH WLSR GH FXHYDV VXV FDUDFWHUtVWLFDV \ YDORUHV QDWXUDOHV
DVRFLDGRV$GHPiVUHFRQRFHUTXHH[LVWHQFXHYDVHQXQWHUULWRULRHQHOTXHQRVHGHVFULEtDQ
HVWH WLSRGH IRUPDV \ SUHWHQGHU OD SXHVWD HQYDORU GH ODV SURSLDV FXHYDV\GH VXV UHFXUVRV
QDWXUDOHV FRQOOHYD HO HIHFWXDU XQD DGHFXDGD LGHQWLILFDFLyQ GH SHOLJURV \ HO FRQVLJXLHQWH
DQiOLVLV GH ORV ULHVJRVSUHVHQWHV HQ HVWRV HVSDFLRV VXEWHUUiQHRV0XFKDVGH HVWDV FDYLGDGHV
FXDQGR VRQ HO GUHQDMH GH FXUVRV GH DJXD LPSRUWDQWHV SUHVHQWDQ XQ ULHVJR GH DYHQLGDV
HVSHFLDOPHQWHSHOLJURVRSDUDORVYLVLWDQWHV7DPELpQSRUHOWLSRGHOLWRORJtDHVWDVFXHYDVVH
SXHGHQFRQYHUWLUHQWUDPSDVGHJDVUDGyQRGHSURGXFWRVUDGLRDFWLYRVGHULYDGRVFHVLR\SRU
RWUR ODGRPXFKDV GH HVWDV FXHYDV VRQ DFXPXODFLRQHV GH EORTXHV GH JUDQ SRWHQFLD OR TXH
FRQOOHYDDQDOL]DUFXDOHVVXJpQHVLVHVWDELOLGDG\FXDOVXULHVJRSRWHQFLDOGHFRODSVR
 6HSODQWHDDVtFRPRSULPHUREMHWLYRODFDUDFWHUL]DFLyQGHHVWRVHVSDFLRVVXEWHUUiQHRV
VX JpQHVLV \ HYROXFLyQ OD FRQFUHFLyQ GH VXV UHFXUVRV QDWXUDOHV \ FXOWXUDOHV DVt FRPR OD
LGHQWLILFDFLyQGHORVSHOLJURVLQWUtQVHFRV\HOFRQVLJXLHQWHDQiOLVLVGHULHVJRV
 8Q SULPHU SDVR SDUD FRQFUHWDU HO IHQyPHQR GHVWDFDQGR VXV UDVJRV PRUIRORJtD \
YDORUHV DVRFLDGRV HV SRGHU UHSUHVHQWDUOR /D HVSHOHRORJtD GLVSRQH GH WpFQLFDV WRSRJUiILFDV
HVSHFtILFDV TXH SHUPLWHQ OD UHSUHVHQWDFLyQ GH ODV FXHYDV FRQ VLPERORJtD FRQFUHWD SDUD OD
LQFOXVLyQGHODVPLFURIRUPDVSUHVHQWHV6LQHPEDUJRODVLPERORJtDHVWiRULHQWDGDFODUDPHQWH
DO NDUVW \ ODV WpFQLFDV WRSRJUiILFDV HVWiQ RULHQWDGDV D OD UHSUHVHQWDFLyQ GH FDYLGDGHV GH
SDUHGHVFRQWLQXDV$XQTXHH[LVWHQWRSRJUDItDVGHFXHYDVHQURFDVSOXWyQLFDV6,'(1
5,&+$5'6  9$48(,5252'5,*8(=  VH KDFH QHFHVDULR HO FRQFUHWDU
FULWHULRV \ VLPERORJtD TXH SHUPLWDQ XQD UHSUHVHQWDFLyQ PRUIROyJLFD \ JHRPRUIROyJLFD
DGHFXDGDSDUDHVWRVHVSDFLRVVXEWHUUiQHRV\TXHIDFLOLWHQDVXYH]HOHVWXGLRGHODVFXHYDVVX
UHFRQRFLPLHQWR\SXHVWDHQYDORU7HQLHQGRHQFXHQWDODVWHFQRORJtDVGLVSRQLEOHVHQHOVLJOR
;;,VHSODQWHDFRPRVHJXQGRREMHWLYRODHODERUDFLyQGHXQDSURSXHVWDGHPHWRGRORJtDSDUD
ODDGHFXDGDUHSUHVHQWDFLyQGHHVWDVFXHYDV
 'H OD EUHYH VtQWHVLV UHDOL]DGD HQ HO DSDUWDGR  SXHGH GHGXFLUVH TXH H[LVWHQ GLVWLQWRV
WLSRVGHFXHYDVSVHXGRNiUVWLFDV\HQSDUWLFXODUGLVWLQWRVWLSRVGHFXHYDVGHVDUUROODGDVHQURFDV
PDJPiWLFDV FXHYDV OLWRUDOHV DFWLYDV \ IyVLOHV FXHYDV GH EORTXHV FXHYDV HQ WDOXGHV FXHYDV
HVWUXFWXUDOHV FXHYDV GH ILVXUD FXHYDV WHFWyQLFDV WDIRQH FXHYDV GH DOWHUDFLyQ FXHYDV GH
DEUDVLyQ JODFLDU FXHYDVW~QHO WXERV YROFiQLFRV« &ODUDPHQWH QR H[LVWH XQD WHUPLQRORJtD
HVSHFtILFD\XQtYRFDSDUDGHVFULELUHVWHWLSRGHFXHYDVVXVIRUPDV\PLFURIRUPDVDVRFLDGDV$Vt
SDUD XQPLVPR WLSR GH FXHYD  DSDUHFHQ GLVWLQWRV WpUPLQRV FRQ TXH UHIHUHQFLDUOD 3RU HMHPSOR
FXHYDV OLWRUDOHV FXHYDV PDULQDV FXHYDV GH DEUDVLyQ HWF 7DPELpQ D QLYHO GH PLFURIRUPDV \
HVSHOHRWHPDVVHKDFHXVRGHWpUPLQRVSXUDPHQWHNiUVWLFRVHVWDODFWLWDVHVWDODJPLWDVFRUDORLGHV
«TXHWLHQHQODFRQQRWDFLyQGHVHUGHSyVLWRVYLQFXODGRVDSURFHVRVGHSUHFLSLWDFLyQSRUJRWHRR
JRWHRVDOSLFDGXUD SHUR TXH FRPR IRUPDV FRQYHUJHQWHV FRPSDUWHQ DVSHFWR SHUR QR
QHFHVDULDPHQWHJpQHVLV$GHPiVPXFKRVGHORVWpUPLQRVTXHDSDUHFHQHQODELEOLRJUDItDQRVRQ
H[FOXVLYRV GH XQD OLWRORJtD GHWHUPLQDGD \ HO XVR TXH KDFHQPXFKRV DXWRUHV GH HVWRV WpUPLQRV
SDUHFHDWHQGHUDFULWHULRVJHQpWLFRVRPRUIRJHQpWLFRVUHVXOWDQWHVHQODPD\RUtDGHORVFDVRVGHOD
FDUDFWHUL]DFLyQ\HVWXGLRGHFRQMXQWRVGHFXHYDVDQLYHOORFDO
 6H SODQWHD FRPR WHUFHU REMHWLYR HO UHYLVDU ORV GLVWLQWRV FULWHULRV SXEOLFDGRV SDUD OD
FODVLILFDFLyQ GH ODV FXHYDV HQ URFDV PDJPiWLFDV WUDWDQGR GH FRQFUHWDU \ VLQWHUL]DU XQD
FODVLILFDFLyQPRUIROyJLFDRPRUIRJHQpWLFDSDUDHVWHWLSRGHIRUPDFLRQHV
 )LQDOPHQWH\SHQVDQGRHQHVWXGLRVIXWXURV\HVSHFtILFRVVREUHELRWDHVSHOHRWHPDV\
SDWULPRQLRFXOWXUDOLQWHUHVDFRQRFHUFyPRVHFDUFDWHUL]DQPLFURFOLPiWLFDPHQWHHVWRVPHGLRV
VXEWHUUiQHRV0XFKRVWUDEDMRVVREUHNDUVWVHFHQWUDQHQHVWXGLRVHVWDGtVWLFRVGHORVUHJLVWURV
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
HIHFWXDGRV 2WURV DVXPHQ TXH ODV FXHYDV VRQ VLVWHPDV GLQiPLFRV FDXVDOHV FRQWLQXRV
LQYDULDQWHVHQHOWLHPSR\OLQHDOHV\UHVXHOYHQODGLQiPLFDWpUPLFDGHODVFXHYDVDSDUWLUGHOD
HFXDFLyQGHGLIXVLyQGH)RXULHU6LQHPEDUJRODVSULPHUDVPHGLFLRQHVTXHKHPRVUHDOL]DGR
HQ YDULDV FXHYDV JUDQtWLFDV  KDQ PRVWUDGR TXH VH FRPSRUWDQ FRPR VLVWHPDV GLQiPLFRV QR
OLQHDOHV.5$61232/6.<HWDOFDOLILFDDORVVLVWHPDVFOLPiWLFRV³como uno de los 
sistemas más complejos, multimensionales y esencialmente no lineales´
 6H SODQWHD FRPR FXDUWR REMHWLYR HO UHDOL]DU XQD LGHQWLILFDFLyQ GH HVWRV VLVWHPDV
GLQiPLFRV QR OLQHDOHV HQ GLVWLQWRV WLSRV GH FXHYDV FRQ HO REMHWR GH FRQVWUXLU VXV
FRUUHVSRQGLHQWHVPRGHORVPLFURFOLPiWLFRV
 3RU WRGRHOORVHSODQWHDQORVVLJXLHQWHVREMHWLYRVSDUWLFXODUHVSDUDODFRQVHFXFLyQGH
ORVFXDWURREMHWLYRVJHQHUDOHVPDUFDGRV
x (VWXGLR\PRGHODGRGHODVIDVHVHQGyJHQD\H[yJHQDTXHFRQILJXUDQ\GHWHUPLQDQORV
VLVWHPDVGHFDYLGDGHVHQWHUUHQRVSOXWyQLFRVVXHYROXFLyQ\FDUDFWHUtVWLFDVHQIXQFLyQ
GHODGLVSRVLFLyQGHOVLVWHPDFRQUHVSHFWRDORVOtPLWHVGHOPDFL]R
x (VWXGLR \ UHSUHVHQWDFLyQ GH ODV IRUPDV SUHVHQWHV HQ HVWRV VLVWHPDV GH FDYLGDGHV
LQFOX\HQGR ORV UDVJRV HVWUXFWXUDOHV ORV KLGUROyJLFRV FRQILJXUDFLyQ GH OD UHG GH
GUHQDMH VXEWHUUiQHD \ ODV PLFURIRUPDV GH HURVLyQ R H[FDYDFLyQ PLFURIRUPDV
GHSRVLFLRQDOHV HVSHFLDOPHQWH ORV ELRPLQHUDOHV PLFURIRUPDV GH DOWHUDFLyQ \ RWUDV
IRUPDVGHGLItFLODGVFULSFLyQ
x 6HOHFFLRQDU\HVWXGLDUHVSHFtILFDPHQWHYDULRVJUDQGHVVLVWHPDVGHFXHYDVHQHO12GH
OD3HQtQVXOD ,EpULFD ORFDOL]DGRVHQURFDVSOXWyQLFDVGHGLIHUHQWHV WLSRVFRQFUHWDQGR
VXFDUWRJUDItDJpQHVLVHYROXFLyQUHFXUVRVQDWXUDOHV\FXOWXUDOHV
x 'HWHUPLQDUTXpSURFHVRVLQIOX\HQHQODGLQiPLFDWpUPLFDGHHVWRVJUDQGHVVLVWHPDVGH
FXHYDV 6H SUHWHQGH HVWDEOHFHU XQD FRUUHODFLyQ FDXVDHIHFWR HQWUH YDULDEOHV H[WHUQDV
HMHPSORWHPSHUDWXUDDPELHQWDOPWHPSHUDWXUDGHVXSHUILFLHD\P\
YDULDEOHVVXEWHUUiQHDVHMHPSOR WHPSHUDWXUDDPELHQWDOGH ODFXHYD'HILQLUXQDUHG
GHPHGLGDHQYDULDVGHODVFXHYDVHVWXGLDGDVPRQLWRUL]DUGLFKDVFDYLGDGHV\FRQVWUXLU
ORVPRGHORVPLFURFOLPiWLFRVTXHUHSUHVHQWHQVXGLQiPLFD
x 2EWHQLGR XQ PRGHOR GLQiPLFR TXH FRUUHODFLRQH YDULDEOHV H[WHUQDV \ YDULDEOHV
VXEWHUUiQHDV
Օ  ([SORWDU ORV PRGHORV GLQiPLFRV PHGLDQWH HO XVR GH SDOHRUHJLVWURV WUDWDQGR GH
GHWHUPLQDU TXp FRQGLFLRQHV DPELHQWDOHV H[LVWLHURQ HQ HVWDV FDYLGDGHV GXUDQWH HO
GHVDUUROORGHVXVGHSyVLWRV\PLFURIRUPDV
Օ  'HWHUPLQDU OD HVWDELOLGDG WpUPLFD HQ HO WLHPSR FRQGLFLRQHV GH KDELWDELOLGDG
FLFORV GH GHVHFDFLyQKXPHFWDFLyQ SRU HYDSRUDFLyQFRQGHQVDFLyQ \ VX LQIOXHQFLD
HQORVSRWHQFLDOHV352;,(V
Օ  ([WHQVLyQGHOPRGHORDODVSRVLEOHVFXHYDVHQRWURVSODQHWDV
x ,GHQWLILFDU \ HYDOXDU ORV ULHVJRV LQWUtQVHFRV \ DPELHQWDOHV DVRFLDGRV D HVWH WLSR GH
HVSDFLR 5LHVJRV HVWUXFWXUDOHV ]RRQRVLV H[SRVLFLyQ D IXHQWHV GH UDGLDFLyQ QDWXUDO
ULHVJRVGHULYDGRVGHODSUHVHQFLDGHVXVWDQFLDVTXtPLFDVHWF







0HWRGRORJtD
7RSRJUDItD\FDUWRJUDItDVXEWHUUiQHD
 (VWH DSDUWDGR VLQWHWL]D HO SURFHVR OOHYDGR D FDER SDUD OD HODERUDFLyQ GH FDUWRJUDILD
JHRPRUIROyJLFDHQ ODVFDYLGDGHV\VLVWHPDVSVHXGRNiUVWLFRVHVWXGLDGRV(VWDFDUWRJUDItDVH
KDGHVDUUROODGRSDUWLHQGRGHODWRSRJUDItDHVSHOHROyJLFD
 2ULHQWDU OD WRSRJUDItD VXEWHUUiQHD KDFLD XQD UHSUHVHQWDFLyQ PRUIROyJLFD R JHRPRUIROyJLFD
PRGLILFD\FRQGLFLRQDODIRUPDGHWRSRJUDILDU(QDOJXQRVDVSHFWRVREOLJDDUHQXQFLDUDODVLPSOLFLGDG
GHODFDUWRJUDItDGHXQDFXHYDHQSURGHSRGHULQFOXLULQIRUPDFLyQJHRPRUIROyJLFD\WRSRJUiILFDPiV
HVSHFtILFDKLGURJUiILFDOLWROyJLFDJHQpWLFDFURQROyJLFDHLQIRUPDFLyQUHODWLYDDSURFHVRVDFWLYRVDVt
FRPRLQIRUPDFLyQUHODWLYDDSURFHVRVIyVLOHVWUD]DGHHYHQWRVSDOHRVtVPLFRV\SDOHRFOLPiWLFRV
 3RUVXHVSHFLDOFRQWHQLGR\GHVDUUROORVHKDGHGLFDGRHOFDStWXORtQWHJUDPHQWHDOD
WRSRJUDItDJHRPRUIROyJLFDVXEWHUUiQHD

&URQRORJtDDEVROXWD\UHODWLYDGHFXHYDVHQURFDVPDJPiWLFDV
&URQRORJtDUHODWLYD
 $OLJXDOTXHHQRWURWLSRGHFXHYDV\GHSyVLWRVHOHVWDEOHFLPLHQWRGHXQDFURQRORJtD
UHODWLYDVHIXQGDPHQWDHQXQFLHUWRQ~PHURGHSULQFLSLRVVLPSOHV(OSULQFLSLRIXQGDPHQWDOR
GHVXSHUSRVLFLyQVHEDVDHQODSUHPLVDGHTXHHQXQDVHFXHQFLDGHVHGLPHQWDFLyQQRUPDOODV
XQLGDGHVPiV UHFLHQWHV HVWiQ GHSRVLWDGDV VREUH ODV XQLGDGHVPiV DQWLJXDV $8%2,1 HW DO
*,//,
 (VWR VH DSOLFD WDQWR D GHSyVLWRV UtWPLFRV IRUPDGRV SRU OD GHSRVLFLyQ GH VXFHVLYDV
FDSDV FRPR D HVSHOHRWHPDV IRUPDGRV SRU OD DFUHFLyQ GH FDSDV VXFHVLYDPHQWH FRPR D
IRUPDV R GHSyVLWRV TXH SUHVHQWDQ XQD VXSHUSRVLFLyQ GH SURFHVRV LQFRPSDWLEOHV \ TXH
GHWHUPLQDQ SRU WDQWR XQD VHFXHQFLD GH HWDSDV HQ OD KLVWRULD GH OD FXHYD 3RU HMHPSOR OD
SUHVHQFLD GHPDUPLWDV WXUELOORQDUHV IRUPDV GH HURVLyQ GH IOXMR WXUEXOHQWR IRVLOL]DGDV SRU
XQD FRODGD GH SLJRWLWD IRUPD GH GHSRVLFLyQ GH IOXMR OHQWR R OD SUHVHQFLD GH PDUPLWDV
WXUELOORQDUHV IRUPDVGH HURVLyQGH IOXMR WXUEXOHQWR H[FDYDGDV VREUHXQD FRODGD IRUPDGH
GHSRVLFLyQGHIOXMR OHQWR&XDOTXLHUDGH ORVHMHPSORVPDUFDGRVHWDSDVGLIHUHQFLDGDVFDGD
XQDPDUFDGDSRUXQIOXMRKLGUiXOLFRGLIHUHQWH\VXSHUSXHVWRDODQWHULRU
 2WURGHORVSULQFLSLRVTXHVHKDWHQLGRHQFXHQWDHVHOGHFRQWLQXLGDGHVWRHVDGPLWLU
TXHXQDPLVPDFDSDHVGHODPLVPDHGDGHQWRGRVVXVSXQWRV$8%2,1HWDO$VtOD
SUHVHQFLD GH GHSyVLWRV GH LJXDO PRUIRORJtD \ JpQHVLV ORFDOL]DGRV HQ OD PLVPD FRWD
WRSRJUiILFD SHUR HQ SXQWRV GLIHUHQWHV GH OD PLVPD FXHYD VH KDQ DVLPLODGR FRQ HO PLVPR
HYHQWR R HWDSD 3RU HMHPSOR OD SUHVHQFLD GH ULWPLWDV ODFXVWUHV HQ GLIHUHQWHV HVSDFLRV GH OD
PLVPD FXHYD HQ OD PLVPD FRWD \ HQ HO SHUtPHWUR GH XQ PLVPR KXQGLPLHQWR KDQ VLGR
YLQFXODGRVDOPLVPRHYHQWR\SRUHQGHDODPLVPDHGDG
 1R VRODPHQWH ORV GHSyVLWRV FRQVWLWX\HQ UHIHUHQFLDV SDUD HVWDEOHFHU VHFXHQFLDV
UHODWLYDV /D SUHVHQFLD GH FXUVRV LQFLVRV FRQ SHUILOHV WLSR key-hole SHUPLWHQ SUHVXSRQHUa 
prioriTXHHOQLYHOPiVEDMRHVPiVPRGHUQRTXHFXDOTXLHUDGHORVQLYHOHVFROJDGRV\DVX
YH]TXHXQFDxyQHVPiVMRYHQTXHHOSLVRGHODFXHYDHQTXHVHHQFDMD*,//,
 2WUR HOHPHQWR TXH FRQWULEX\H D HVWDEOHFHU XQD VHFXHQFLD R GDWDFLyQ UHODWLYD HV OD
SUHVHQFLDGHREMHWRVDWUDSDGRVHQORVGHSyVLWRV$VtSRUHMHPSORODSUHVHQFLDGHIUDJPHQWRV
FHUiPLFRV DWUDSDGRV HQ XQ GHSyVLWR FOiVWLFR R URWDV \ DLVODGDV SRU XQ SDVDMH SDUFLDOPHQWH
FRODSVDGRSHUPLWHQHVWDEOHFHUXQDHGDGGHPXURSDUDHOFRODSVRTXHRULJLQDHOGHSyVLWR(VWH
WLSRGHGHSyVLWRVHVUHODWLYDPHQWHIUHFXHQWHHQODVFDYLGDGHVHVWXGLDGDV

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
HIHFWXDGRV 2WURV DVXPHQ TXH ODV FXHYDV VRQ VLVWHPDV GLQiPLFRV FDXVDOHV FRQWLQXRV
LQYDULDQWHVHQHOWLHPSR\OLQHDOHV\UHVXHOYHQODGLQiPLFDWpUPLFDGHODVFXHYDVDSDUWLUGHOD
HFXDFLyQGHGLIXVLyQGH)RXULHU6LQHPEDUJRODVSULPHUDVPHGLFLRQHVTXHKHPRVUHDOL]DGR
HQ YDULDV FXHYDV JUDQtWLFDV  KDQ PRVWUDGR TXH VH FRPSRUWDQ FRPR VLVWHPDV GLQiPLFRV QR
OLQHDOHV.5$61232/6.<HWDOFDOLILFDDORVVLVWHPDVFOLPiWLFRV³como uno de los 
sistemas más complejos, multimensionales y esencialmente no lineales´
 6H SODQWHD FRPR FXDUWR REMHWLYR HO UHDOL]DU XQD LGHQWLILFDFLyQ GH HVWRV VLVWHPDV
GLQiPLFRV QR OLQHDOHV HQ GLVWLQWRV WLSRV GH FXHYDV FRQ HO REMHWR GH FRQVWUXLU VXV
FRUUHVSRQGLHQWHVPRGHORVPLFURFOLPiWLFRV
 3RU WRGRHOORVHSODQWHDQORVVLJXLHQWHVREMHWLYRVSDUWLFXODUHVSDUDODFRQVHFXFLyQGH
ORVFXDWURREMHWLYRVJHQHUDOHVPDUFDGRV
x (VWXGLR\PRGHODGRGHODVIDVHVHQGyJHQD\H[yJHQDTXHFRQILJXUDQ\GHWHUPLQDQORV
VLVWHPDVGHFDYLGDGHVHQWHUUHQRVSOXWyQLFRVVXHYROXFLyQ\FDUDFWHUtVWLFDVHQIXQFLyQ
GHODGLVSRVLFLyQGHOVLVWHPDFRQUHVSHFWRDORVOtPLWHVGHOPDFL]R
x (VWXGLR \ UHSUHVHQWDFLyQ GH ODV IRUPDV SUHVHQWHV HQ HVWRV VLVWHPDV GH FDYLGDGHV
LQFOX\HQGR ORV UDVJRV HVWUXFWXUDOHV ORV KLGUROyJLFRV FRQILJXUDFLyQ GH OD UHG GH
GUHQDMH VXEWHUUiQHD \ ODV PLFURIRUPDV GH HURVLyQ R H[FDYDFLyQ PLFURIRUPDV
GHSRVLFLRQDOHV HVSHFLDOPHQWH ORV ELRPLQHUDOHV PLFURIRUPDV GH DOWHUDFLyQ \ RWUDV
IRUPDVGHGLItFLODGVFULSFLyQ
x 6HOHFFLRQDU\HVWXGLDUHVSHFtILFDPHQWHYDULRVJUDQGHVVLVWHPDVGHFXHYDVHQHO12GH
OD3HQtQVXOD ,EpULFD ORFDOL]DGRVHQURFDVSOXWyQLFDVGHGLIHUHQWHV WLSRVFRQFUHWDQGR
VXFDUWRJUDItDJpQHVLVHYROXFLyQUHFXUVRVQDWXUDOHV\FXOWXUDOHV
x 'HWHUPLQDUTXpSURFHVRVLQIOX\HQHQODGLQiPLFDWpUPLFDGHHVWRVJUDQGHVVLVWHPDVGH
FXHYDV 6H SUHWHQGH HVWDEOHFHU XQD FRUUHODFLyQ FDXVDHIHFWR HQWUH YDULDEOHV H[WHUQDV
HMHPSORWHPSHUDWXUDDPELHQWDOPWHPSHUDWXUDGHVXSHUILFLHD\P\
YDULDEOHVVXEWHUUiQHDVHMHPSOR WHPSHUDWXUDDPELHQWDOGH ODFXHYD'HILQLUXQDUHG
GHPHGLGDHQYDULDVGHODVFXHYDVHVWXGLDGDVPRQLWRUL]DUGLFKDVFDYLGDGHV\FRQVWUXLU
ORVPRGHORVPLFURFOLPiWLFRVTXHUHSUHVHQWHQVXGLQiPLFD
x 2EWHQLGR XQ PRGHOR GLQiPLFR TXH FRUUHODFLRQH YDULDEOHV H[WHUQDV \ YDULDEOHV
VXEWHUUiQHDV
Օ  ([SORWDU ORV PRGHORV GLQiPLFRV PHGLDQWH HO XVR GH SDOHRUHJLVWURV WUDWDQGR GH
GHWHUPLQDU TXp FRQGLFLRQHV DPELHQWDOHV H[LVWLHURQ HQ HVWDV FDYLGDGHV GXUDQWH HO
GHVDUUROORGHVXVGHSyVLWRV\PLFURIRUPDV
Օ  'HWHUPLQDU OD HVWDELOLGDG WpUPLFD HQ HO WLHPSR FRQGLFLRQHV GH KDELWDELOLGDG
FLFORV GH GHVHFDFLyQKXPHFWDFLyQ SRU HYDSRUDFLyQFRQGHQVDFLyQ \ VX LQIOXHQFLD
HQORVSRWHQFLDOHV352;,(V
Օ  ([WHQVLyQGHOPRGHORDODVSRVLEOHVFXHYDVHQRWURVSODQHWDV
x ,GHQWLILFDU \ HYDOXDU ORV ULHVJRV LQWUtQVHFRV \ DPELHQWDOHV DVRFLDGRV D HVWH WLSR GH
HVSDFLR 5LHVJRV HVWUXFWXUDOHV ]RRQRVLV H[SRVLFLyQ D IXHQWHV GH UDGLDFLyQ QDWXUDO
ULHVJRVGHULYDGRVGHODSUHVHQFLDGHVXVWDQFLDVTXtPLFDVHWF







0HWRGRORJtD
7RSRJUDItD\FDUWRJUDItDVXEWHUUiQHD
 (VWH DSDUWDGR VLQWHWL]D HO SURFHVR OOHYDGR D FDER SDUD OD HODERUDFLyQ GH FDUWRJUDILD
JHRPRUIROyJLFDHQ ODVFDYLGDGHV\VLVWHPDVSVHXGRNiUVWLFRVHVWXGLDGRV(VWDFDUWRJUDItDVH
KDGHVDUUROODGRSDUWLHQGRGHODWRSRJUDItDHVSHOHROyJLFD
 2ULHQWDU OD WRSRJUDItD VXEWHUUiQHD KDFLD XQD UHSUHVHQWDFLyQ PRUIROyJLFD R JHRPRUIROyJLFD
PRGLILFD\FRQGLFLRQDODIRUPDGHWRSRJUDILDU(QDOJXQRVDVSHFWRVREOLJDDUHQXQFLDUDODVLPSOLFLGDG
GHODFDUWRJUDItDGHXQDFXHYDHQSURGHSRGHULQFOXLULQIRUPDFLyQJHRPRUIROyJLFD\WRSRJUiILFDPiV
HVSHFtILFDKLGURJUiILFDOLWROyJLFDJHQpWLFDFURQROyJLFDHLQIRUPDFLyQUHODWLYDDSURFHVRVDFWLYRVDVt
FRPRLQIRUPDFLyQUHODWLYDDSURFHVRVIyVLOHVWUD]DGHHYHQWRVSDOHRVtVPLFRV\SDOHRFOLPiWLFRV
 3RUVXHVSHFLDOFRQWHQLGR\GHVDUUROORVHKDGHGLFDGRHOFDStWXORtQWHJUDPHQWHDOD
WRSRJUDItDJHRPRUIROyJLFDVXEWHUUiQHD

&URQRORJtDDEVROXWD\UHODWLYDGHFXHYDVHQURFDVPDJPiWLFDV
&URQRORJtDUHODWLYD
 $OLJXDOTXHHQRWURWLSRGHFXHYDV\GHSyVLWRVHOHVWDEOHFLPLHQWRGHXQDFURQRORJtD
UHODWLYDVHIXQGDPHQWDHQXQFLHUWRQ~PHURGHSULQFLSLRVVLPSOHV(OSULQFLSLRIXQGDPHQWDOR
GHVXSHUSRVLFLyQVHEDVDHQODSUHPLVDGHTXHHQXQDVHFXHQFLDGHVHGLPHQWDFLyQQRUPDOODV
XQLGDGHVPiV UHFLHQWHV HVWiQ GHSRVLWDGDV VREUH ODV XQLGDGHVPiV DQWLJXDV $8%2,1 HW DO
*,//,
 (VWR VH DSOLFD WDQWR D GHSyVLWRV UtWPLFRV IRUPDGRV SRU OD GHSRVLFLyQ GH VXFHVLYDV
FDSDV FRPR D HVSHOHRWHPDV IRUPDGRV SRU OD DFUHFLyQ GH FDSDV VXFHVLYDPHQWH FRPR D
IRUPDV R GHSyVLWRV TXH SUHVHQWDQ XQD VXSHUSRVLFLyQ GH SURFHVRV LQFRPSDWLEOHV \ TXH
GHWHUPLQDQ SRU WDQWR XQD VHFXHQFLD GH HWDSDV HQ OD KLVWRULD GH OD FXHYD 3RU HMHPSOR OD
SUHVHQFLD GHPDUPLWDV WXUELOORQDUHV IRUPDV GH HURVLyQ GH IOXMR WXUEXOHQWR IRVLOL]DGDV SRU
XQD FRODGD GH SLJRWLWD IRUPD GH GHSRVLFLyQ GH IOXMR OHQWR R OD SUHVHQFLD GH PDUPLWDV
WXUELOORQDUHV IRUPDVGH HURVLyQGH IOXMR WXUEXOHQWR H[FDYDGDV VREUHXQD FRODGD IRUPDGH
GHSRVLFLyQGHIOXMR OHQWR&XDOTXLHUDGH ORVHMHPSORVPDUFDGRVHWDSDVGLIHUHQFLDGDVFDGD
XQDPDUFDGDSRUXQIOXMRKLGUiXOLFRGLIHUHQWH\VXSHUSXHVWRDODQWHULRU
 2WURGHORVSULQFLSLRVTXHVHKDWHQLGRHQFXHQWDHVHOGHFRQWLQXLGDGHVWRHVDGPLWLU
TXHXQDPLVPDFDSDHVGHODPLVPDHGDGHQWRGRVVXVSXQWRV$8%2,1HWDO$VtOD
SUHVHQFLD GH GHSyVLWRV GH LJXDO PRUIRORJtD \ JpQHVLV ORFDOL]DGRV HQ OD PLVPD FRWD
WRSRJUiILFD SHUR HQ SXQWRV GLIHUHQWHV GH OD PLVPD FXHYD VH KDQ DVLPLODGR FRQ HO PLVPR
HYHQWR R HWDSD 3RU HMHPSOR OD SUHVHQFLD GH ULWPLWDV ODFXVWUHV HQ GLIHUHQWHV HVSDFLRV GH OD
PLVPD FXHYD HQ OD PLVPD FRWD \ HQ HO SHUtPHWUR GH XQ PLVPR KXQGLPLHQWR KDQ VLGR
YLQFXODGRVDOPLVPRHYHQWR\SRUHQGHDODPLVPDHGDG
 1R VRODPHQWH ORV GHSyVLWRV FRQVWLWX\HQ UHIHUHQFLDV SDUD HVWDEOHFHU VHFXHQFLDV
UHODWLYDV /D SUHVHQFLD GH FXUVRV LQFLVRV FRQ SHUILOHV WLSR key-hole SHUPLWHQ SUHVXSRQHUa 
prioriTXHHOQLYHOPiVEDMRHVPiVPRGHUQRTXHFXDOTXLHUDGHORVQLYHOHVFROJDGRV\DVX
YH]TXHXQFDxyQHVPiVMRYHQTXHHOSLVRGHODFXHYDHQTXHVHHQFDMD*,//,
 2WUR HOHPHQWR TXH FRQWULEX\H D HVWDEOHFHU XQD VHFXHQFLD R GDWDFLyQ UHODWLYD HV OD
SUHVHQFLDGHREMHWRVDWUDSDGRVHQORVGHSyVLWRV$VtSRUHMHPSORODSUHVHQFLDGHIUDJPHQWRV
FHUiPLFRV DWUDSDGRV HQ XQ GHSyVLWR FOiVWLFR R URWDV \ DLVODGDV SRU XQ SDVDMH SDUFLDOPHQWH
FRODSVDGRSHUPLWHQHVWDEOHFHUXQDHGDGGHPXURSDUDHOFRODSVRTXHRULJLQDHOGHSyVLWR(VWH
WLSRGHGHSyVLWRVHVUHODWLYDPHQWHIUHFXHQWHHQODVFDYLGDGHVHVWXGLDGDV

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
&URQRORJtDDEVROXWD
 /DFURQRORJtDDEVROXWDKDFHXVRGHFURQyPHWURVQDWXUDOHV ORV FXDOHVSXHGHQ LQGLFDU
GLUHFWDPHQWHODHGDGGHODPXHVWUDHVSHOHRWHPDVOLPROLWDVULWPLWDVKXHVRVFHUiPLFDXQD
YH] VH SURFHVD FRQ ODV WpFQLFDV DGHFXDGDV 0XFKRV GH ORV PpWRGRV VH EDVDQ HQ SURFHVRV
UDGLRFURQROyJLFRV DVRFLDGRV FRQ OD UDGLRDFWLYLGDG GH FLHUWRV PLQHUDOHV (Q XQD IDPLOLD
UDGLRDFWLYDXQHOHPHQWRSDGUHVHGHVFRPSRQHHQXQHOHPHQWRKLMRDXQDYHORFLGDGFRQRFLGD
/D SURSRUFLyQ SDGUHKLMR LQGLFDQ OD HGDG GH OD PXHVWUD 2WUR GH ORV PpWRGRV GH GDWDFLyQ
DEVROXWD VH EDVD HQ HO SDOHRPDJQHWLVPR $OJXQRV DXWRUHV  FRPR $8%2,1 HW DO 
LQFOX\HQ ODV FURQRORJtDV GH YDUYDV FRPR PpWRGRV GH GDWDFLyQ DEVROXWD GHELGR D TXH VRQ
SURFHVRV UHJXODUPHQWH UHSHWLGRV \ TXH RFXUUHQ FRQ XQD SHULRGLFLGDG ILMD OR TXH SHUPLWH
GHWHUPLQDUODGXUDFLyQGHOSURFHVRVHGLPHQWDULRTXHQRVXHGDG
 1RHVHOREMHWRGHHVWDWHVLVHOGHVFULELUWRGDVODVWpFQLFDVH[LVWHQWHV(QHVWHDSDUWDGR
\ HQ EDVH D OD ELEOLRJUDItD FRQVXOWDGD VH LQGLFDQ TXp WpFQLFDV GH GDWDFLyQ DEVROXWD VH KDQ
HQVD\DGRFRQp[LWRHQFDYLGDGHVHQURFDVPDJPiWLFDV

 6$1-85-2HWDO HIHFW~DQ\FRPSDUDQ WpFQLFDVGH WHUPROXPLQLVFHQFLD7/\
SRVW,5 26/ Infra-Red Optically Stimulated Luminescence HQ HVSHOHRWHPDV GH
HYDQVLWDEROLYDULWD\RSDOR$SURFHGHQWHVGHYDULDVFXHYDVHPSOD]DGDVHQJUDQLRWLGHV
 /81'%(5*HW DO PHGLDQWH FDUERQR &GDWDQ HVSHOHRWHPDVGH FDOFLWD
SURYHQLHQWHVGHXQDFXHYDGHHURVLyQPDULQDIRUPDGDHQXQGLTXHGHGROHULWDHQXQ
JQHLVJUDQtWLFR
 7DPELpQ6$1-85-2HWDOXVDQWpFQLFDVGHFDUERQR&SDUDODGDWDFLyQ
GHELRHVSHOHRWHPDVFRQDOWRFRQWHQLGRHQFDUERQR\ WpFQLFDVGH OXPLQLVFHQFLD26/
Optically Stimulated Luminescence SDUD OD GDWDFLyQ GH HVSHOHRWHPDV \
ELRHVSHOHRWHPDVGHDOWRFRQWHQLGRHQFXDU]R\IHOGHVSDWRVSULQFLSDOPHQWHySDOR$
 6REUH PXHVWUDV SURYHQLHQWHV GHO SDUDNDUVW HQ FXDUFLWDV GH 5RUDLPD 9HQH]XHOD
/81'%(5* HW DO  GDWDQ PHGLDQWH 87K ELRHVSHOHRWHPDV GH ySDOR$
VLPLODUHVDORVLGHQWLILFDGRVHQFDYLGDGHVHQURFDVPDJPiWLFDV
 9,'$/520$1tHWDO\6$1-85-2HWDOGHWHUPLQDQODVHGDGHVGH
IUDJPHQWRV FHUiPLFRV DVRFLDGRV D GHSyVLWRV HQ HVWDV FXHYDV PHGLDQWH
WHUPROXPLQLVFHQFLD7/VREUHODVLQFOXVLRQHVGHFXDU]RSUHVHQWHVHQODVPXHVWUDV

 (Q ORV WUDEDMRV SUHYLVWRV SDUD HO GHVDUUROOR GH OD 7HVLV QR VH KDQ LQFOXLGR QL
GHWHUPLQDFLRQHV DQDOtWLFDV QL GDWDFLRQHV6HKDFHXVRGH  ORVGDWRVSXEOLFDGRVRDSRUWDGRV
SRUHOInstituto Universitario de Xeoloxía "Isidro Parga Pondal"

&RUUHODFLyQ\DQiOLVLVGHVHULHVWHPSRUDOHVODUJDV
 /DVVHULHVWHPSRUDOHVJHRItVLFDVVRQDPHQXGRJHQHUDGRVSRUVXVWHPDVFRPSOHMRVGH
ORV TXH FRQRFHPRV SRFR (O FRPSRUWDPLHQWR SUHGHFLEOH HQ HVWRV VLVWHPDV WDOHV FRPR ODV
WHQGHQFLDV\SHULRGLFLGDGHVHVGHJUDQLQWHUpV*5,167('HWDO
 (ODQiOLVLVXQLYDULDQWHGHVHULHV WHPSRUDOHVXWLOL]DFRPR~QLFDLQIRUPDFLyQODSURSLD
KLVWRULD GH OD VHULH EDViQGRVH HQ OD KLSyWHVLV FHQWUDO GH TXH ODV FRQGLFLRQHV IXWXUDV VHUiQ
DQiORJDVDODVSDVDGDV6È1&+(='(5,9(5$(VWRSXHGHVHU~WLOSDUDSUHYLVLRQHV
R HVWLPDFLRQHV D FRUWRSOD]R6LQ HPEDUJRSDUDSUHYLVLRQHV DPHGLRR ODUJRSOD]RKD\TXH
WHQHUHQFXHQWDODHYROXFLyQGHRWUDVYDULDEOHVUHODFLRQiQGRODVFRQODTXHVHHVWiHVWXGLDQGR
ELHQHQXQPRGHORGHUHJUHVLyQGLQiPLFRRHQXQPRGHORGHIXQFLyQGHWUDQVIHUHQFLD


 /D FRUUHODFLyQ \ DQiOLVLV GH WHQGHQFLDV SXHGHQ GHWHUPLQDU OD LPSRUWDQFLD GH ODV
UHODFLRQHVHQWUHODVVHULHVGHWLHPSRQRHVWDFLRQDULDV6LQHPEDUJRHVWRVPpWRGRVQRSXHGHQ
GHWHFWDUFRUUHODFLRQHVHQWUHVHxDOHVVLQXVRLGDOHVFRQODPLVPDORQJLWXGGHRQGD
 /RV PpWRGRV PiV WUDGLFLRQDOHV TXH H[DPLQDQ SHULRGLFLGDGHV HQ HO GRPLQLR GH OD
IUHFXHQFLD WDOHV FRPRHO DQiOLVLV GH)RXULHU KDQ DVXPLGR LPSOtFLWDPHQWHTXH ORV SURFHVRV
VXE\DFHQWHVVRQHVWDFLRQDULRVHQHOWLHPSR6RQPpWRGRVPX\~WLOHVSDUDDQDOL]DUHOUHJLVWUR
GH IUHFXHQFLD VREUH OD WRWDOLGDG GHO GRPLQLR WHPSRUDO GHILQLGR SRU OD ORQJLWXG GH OD VHULH
WHPSRUDO SHUR QR SXHGHQ GHWHFWDU OD UHVSXHVWD HQ IUHFXHQFLD FRQ UHVSHFWR DO WLHPSR
21'(5.$ HW DO  (O DQiOLVLV GH RQGtFXODV &:7 R WUDQVIRUPDGD FRQWLQXD GH
RQGtFXODVHVXQPpWRGRSDUDFRQYHUWLUXQDIXQFLyQRVHxDOHQRWUDIRUPDODFXDOKDFHPXFKR
PiV PDQHMDEOHV FLHUWRV UDVJRV GH OD VHxDO RULJLQDO SDUD HVWXGLDUORV R SRVLELOLWDU XQD
GHVFULSFLyQ PiV SUHFLVD GHO FRQMXQWR GH GDWRV RULJLQDOHV $'',621  'H DOJXQD
PDQHUD XQD WUDQVIRUPDGD GH RQGtFXOD HV XQD IRUPD JHQHUDOL]DGD GH XQD WUDQVIRUPDGD GH
)RXULHU)7\GHXQDWUDQVIRUPDGD)7GHYHQWDQD:)7*$%25/DWUDQVIRUPDGD
GH)RXULHUXVD FRPREDVH IXQFLRQHV VHQR\ FRVHQRTXH WLHQHQ LQILQLWRVSHUtRGRV\TXH VRQ
JOREDOPHQWHXQLIRUPHVHQHOWLHPSR3DUDXQDVHULHHVWDFLRQDULDFRQXQDVHxDOVHQRLGDOSXUD
VX)7HVXQDHVSHFWURGHOtQHDV/DWUDQVIRUPDGDGH)RXULHUQRFRQWLHQHQLQJXQDGHSHQGHQFLD
WHPSRUDO GH OD VHxDO \ SRU OR WDQWR QR SXHGH SURSRUFLRQDU QLQJXQD LQIRUPDFLyQ ORFDO FRQ
UHVSHFWR D OD HYROXFLyQ WHPSRUDO GH VXV FDUDFWHUtVWLFDV HVSHFWUDOHV (Q XQD :)7 OD VHULH
WHPSRUDO VH H[DPLQD EDMR XQD YHQWDQD ILMD WLHPSRIUHFXHQFLD8QD WUDQVIRUPDGD&:7 XVD
IXQFLRQHV EDVH ORFDOHV JHQHUDOL]DGDV ODV RQGtFXODV R wavelets TXH VH SXHGHQ HVWLUDU \
WUDVODGDUFRQXQDUHVROXFLyQIOH[LEOHWDQWRHQHOGRPLQLRWHPSRUDOFRPRHQHOGHIUHFXHQFLD
/DVYHQWDQDVIOH[LEOHVVRQDGDSWDWLYDVDODWRWDOLGDGGHOGRPLQLRWLHPSRIUHFXHQFLDFRQRFLGR
FRPR GRPLQLR GH OD RQGtFXOD ODV FXDOHV VH HVWUHFKDQ SDUD FHQWUDUVH HQ VHxDOHV GH DOWD
IUHFXHQFLD\VHHQVDQFKDQEXVFDQGRODVHxDOGHIRQGRDEDMDVIUHFXHQFLDV
 (VWDWpFQLFDVHKDFRQYHUWLGRHQXQDKHUUDPLHQWDFRP~QSDUDHOHVWXGLRGHYDULDFLRQHV
ORFDOL]DGDVGHSRWHQFLDHQHOLQWHULRUGHXQDVHULHWHPSRUDO$OGHVFRPSRQHURH[WHQGHUXQD
VHULHWHPSRUDOGHQWURGHOHVSDFLRWLHPSRIUHFXHQFLDHVFDSD]GHGHWHUPLQDUWDQWRORVPRGRV
GRPLQDQWHV GH XQD YDULDELOLGDG FRPR HO FyPR HVRV PRGRV YDUtDQ FRQ UHVSHFWR DO WLHPSR
7255(1&(	&2032  \ SXHGHQ SRU WDQWR ORFDOL]DU SHULRGLFLGDGHV LQWHUPLWHQWHV
*5,167('HW DO /DV WUDQVIRUPDGDV GH RQGtFXODV VRQ XQD KHUUDPLHQWD GH DQiOLVLV
DGHFXDGDSDUDHOHVWXGLRGHSURFHVRVPXOWLHVFDODQRHVWDFLRQDULRVTXHVHSURGXFHQVREUHXQ
GRPLQLRHVSDFLDO\WHPSRUDOILQLWRV/$8	:(1*
 $SDUWLUGHGRVWUDQVIRUPDGDVGHRQGtFXODVFRQVWUXLPRVODWUDQVIRUPDGDGHFUXFHGHRQGtFXODV
;:7Cross Wavelet Transform$PHQXGRVHGHVHDQH[DPLQDUGRVVHULHVWHPSRUDOHVTXHVHHVSHUD
HVWpQUHODFLRQDGDVGHDOJXQDPDQHUD(QSDUWLFXODUSDUDH[DPLQDUVLODVUHJLRQHVTXHSUHVHQWDQXQDJUDQ
SRWHQFLDFRP~QHQHOHVSDFLRWLHPSRIUHFXHQFLDWLHQHQXQDUHODFLyQGHIDVHFRQVWDQWH\SRUWDQWRVRQ
LQGLFDWLYDVGHXQDFDXVDOLGDGHQWUHODVVHULHV WHPSRUDOHV*5,167('HWDO(ODQiOLVLV;:7
SHUPLWH OD GHWHFFLyQ H[WUDFFLyQ \ UHFRQVWUXFFLyQ GH HVWDV UHODFLRQHV$Vt SRU HMHPSORPHGLDQWH OD
WUDQVIRUPDGD;:7GHXQDYDULDEOHH[RNiUVWLFDSRUHMHPSORTgdmRWHPSHUDWXUDGHOVXHORDP\
GHXQDYDULDEOHHQGRFiUVWLFDSRUHMHPSORTcdmRWHPSHUDWXUDDPELHQWHHQODFXHYDLGHQWLILFDUHPRVODV
UHJLRQHV GH SRWHQFLD FRPXQHV VLJQLILFDWLYDV HQ HO HVSDFLR WLHPSRIUHFXHQFLD HVWR HV
&:7TgdmFRQM&:7TcdmFRQHOREMHWRGHFRQILUPDUVLH[LVWHRQRXQDUHODFLyQFDXVDHIHFWR
HQWUHDPEDVVHULHV\VLH[LVWLHVHHVDUHODFLyQGHGHSHQGHQFLDVHSRGUiGHWHUPLQDUODIDVHUHODWLYDHQWUH
HOODV FXDQHQFODYDGDVHVWiQHQIDVHHVWRHVVLXQDVHULHHVWUD]DGHODRWUD\FXDOHVODUHODFLyQGH
GHVIDVHWHPSRUDOTXHODVYLQFXOD

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
&URQRORJtDDEVROXWD
 /DFURQRORJtDDEVROXWDKDFHXVRGHFURQyPHWURVQDWXUDOHV ORV FXDOHVSXHGHQ LQGLFDU
GLUHFWDPHQWHODHGDGGHODPXHVWUDHVSHOHRWHPDVOLPROLWDVULWPLWDVKXHVRVFHUiPLFDXQD
YH] VH SURFHVD FRQ ODV WpFQLFDV DGHFXDGDV 0XFKRV GH ORV PpWRGRV VH EDVDQ HQ SURFHVRV
UDGLRFURQROyJLFRV DVRFLDGRV FRQ OD UDGLRDFWLYLGDG GH FLHUWRV PLQHUDOHV (Q XQD IDPLOLD
UDGLRDFWLYDXQHOHPHQWRSDGUHVHGHVFRPSRQHHQXQHOHPHQWRKLMRDXQDYHORFLGDGFRQRFLGD
/D SURSRUFLyQ SDGUHKLMR LQGLFDQ OD HGDG GH OD PXHVWUD 2WUR GH ORV PpWRGRV GH GDWDFLyQ
DEVROXWD VH EDVD HQ HO SDOHRPDJQHWLVPR $OJXQRV DXWRUHV  FRPR $8%2,1 HW DO 
LQFOX\HQ ODV FURQRORJtDV GH YDUYDV FRPR PpWRGRV GH GDWDFLyQ DEVROXWD GHELGR D TXH VRQ
SURFHVRV UHJXODUPHQWH UHSHWLGRV \ TXH RFXUUHQ FRQ XQD SHULRGLFLGDG ILMD OR TXH SHUPLWH
GHWHUPLQDUODGXUDFLyQGHOSURFHVRVHGLPHQWDULRTXHQRVXHGDG
 1RHVHOREMHWRGHHVWDWHVLVHOGHVFULELUWRGDVODVWpFQLFDVH[LVWHQWHV(QHVWHDSDUWDGR
\ HQ EDVH D OD ELEOLRJUDItD FRQVXOWDGD VH LQGLFDQ TXp WpFQLFDV GH GDWDFLyQ DEVROXWD VH KDQ
HQVD\DGRFRQp[LWRHQFDYLGDGHVHQURFDVPDJPiWLFDV

 6$1-85-2HWDO HIHFW~DQ\FRPSDUDQ WpFQLFDVGH WHUPROXPLQLVFHQFLD7/\
SRVW,5 26/ Infra-Red Optically Stimulated Luminescence HQ HVSHOHRWHPDV GH
HYDQVLWDEROLYDULWD\RSDOR$SURFHGHQWHVGHYDULDVFXHYDVHPSOD]DGDVHQJUDQLRWLGHV
 /81'%(5*HW DO PHGLDQWH FDUERQR &GDWDQ HVSHOHRWHPDVGH FDOFLWD
SURYHQLHQWHVGHXQDFXHYDGHHURVLyQPDULQDIRUPDGDHQXQGLTXHGHGROHULWDHQXQ
JQHLVJUDQtWLFR
 7DPELpQ6$1-85-2HWDOXVDQWpFQLFDVGHFDUERQR&SDUDODGDWDFLyQ
GHELRHVSHOHRWHPDVFRQDOWRFRQWHQLGRHQFDUERQR\ WpFQLFDVGH OXPLQLVFHQFLD26/
Optically Stimulated Luminescence SDUD OD GDWDFLyQ GH HVSHOHRWHPDV \
ELRHVSHOHRWHPDVGHDOWRFRQWHQLGRHQFXDU]R\IHOGHVSDWRVSULQFLSDOPHQWHySDOR$
 6REUH PXHVWUDV SURYHQLHQWHV GHO SDUDNDUVW HQ FXDUFLWDV GH 5RUDLPD 9HQH]XHOD
/81'%(5* HW DO  GDWDQ PHGLDQWH 87K ELRHVSHOHRWHPDV GH ySDOR$
VLPLODUHVDORVLGHQWLILFDGRVHQFDYLGDGHVHQURFDVPDJPiWLFDV
 9,'$/520$1tHWDO\6$1-85-2HWDOGHWHUPLQDQODVHGDGHVGH
IUDJPHQWRV FHUiPLFRV DVRFLDGRV D GHSyVLWRV HQ HVWDV FXHYDV PHGLDQWH
WHUPROXPLQLVFHQFLD7/VREUHODVLQFOXVLRQHVGHFXDU]RSUHVHQWHVHQODVPXHVWUDV

 (Q ORV WUDEDMRV SUHYLVWRV SDUD HO GHVDUUROOR GH OD 7HVLV QR VH KDQ LQFOXLGR QL
GHWHUPLQDFLRQHV DQDOtWLFDV QL GDWDFLRQHV6HKDFHXVRGH  ORVGDWRVSXEOLFDGRVRDSRUWDGRV
SRUHOInstituto Universitario de Xeoloxía "Isidro Parga Pondal"

&RUUHODFLyQ\DQiOLVLVGHVHULHVWHPSRUDOHVODUJDV
 /DVVHULHVWHPSRUDOHVJHRItVLFDVVRQDPHQXGRJHQHUDGRVSRUVXVWHPDVFRPSOHMRVGH
ORV TXH FRQRFHPRV SRFR (O FRPSRUWDPLHQWR SUHGHFLEOH HQ HVWRV VLVWHPDV WDOHV FRPR ODV
WHQGHQFLDV\SHULRGLFLGDGHVHVGHJUDQLQWHUpV*5,167('HWDO
 (ODQiOLVLVXQLYDULDQWHGHVHULHV WHPSRUDOHVXWLOL]DFRPR~QLFDLQIRUPDFLyQODSURSLD
KLVWRULD GH OD VHULH EDViQGRVH HQ OD KLSyWHVLV FHQWUDO GH TXH ODV FRQGLFLRQHV IXWXUDV VHUiQ
DQiORJDVDODVSDVDGDV6È1&+(='(5,9(5$(VWRSXHGHVHU~WLOSDUDSUHYLVLRQHV
R HVWLPDFLRQHV D FRUWRSOD]R6LQ HPEDUJRSDUDSUHYLVLRQHV DPHGLRR ODUJRSOD]RKD\TXH
WHQHUHQFXHQWDODHYROXFLyQGHRWUDVYDULDEOHVUHODFLRQiQGRODVFRQODTXHVHHVWiHVWXGLDQGR
ELHQHQXQPRGHORGHUHJUHVLyQGLQiPLFRRHQXQPRGHORGHIXQFLyQGHWUDQVIHUHQFLD


 /D FRUUHODFLyQ \ DQiOLVLV GH WHQGHQFLDV SXHGHQ GHWHUPLQDU OD LPSRUWDQFLD GH ODV
UHODFLRQHVHQWUHODVVHULHVGHWLHPSRQRHVWDFLRQDULDV6LQHPEDUJRHVWRVPpWRGRVQRSXHGHQ
GHWHFWDUFRUUHODFLRQHVHQWUHVHxDOHVVLQXVRLGDOHVFRQODPLVPDORQJLWXGGHRQGD
 /RV PpWRGRV PiV WUDGLFLRQDOHV TXH H[DPLQDQ SHULRGLFLGDGHV HQ HO GRPLQLR GH OD
IUHFXHQFLD WDOHV FRPRHO DQiOLVLV GH)RXULHU KDQ DVXPLGR LPSOtFLWDPHQWHTXH ORV SURFHVRV
VXE\DFHQWHVVRQHVWDFLRQDULRVHQHOWLHPSR6RQPpWRGRVPX\~WLOHVSDUDDQDOL]DUHOUHJLVWUR
GH IUHFXHQFLD VREUH OD WRWDOLGDG GHO GRPLQLR WHPSRUDO GHILQLGR SRU OD ORQJLWXG GH OD VHULH
WHPSRUDO SHUR QR SXHGHQ GHWHFWDU OD UHVSXHVWD HQ IUHFXHQFLD FRQ UHVSHFWR DO WLHPSR
21'(5.$ HW DO  (O DQiOLVLV GH RQGtFXODV &:7 R WUDQVIRUPDGD FRQWLQXD GH
RQGtFXODVHVXQPpWRGRSDUDFRQYHUWLUXQDIXQFLyQRVHxDOHQRWUDIRUPDODFXDOKDFHPXFKR
PiV PDQHMDEOHV FLHUWRV UDVJRV GH OD VHxDO RULJLQDO SDUD HVWXGLDUORV R SRVLELOLWDU XQD
GHVFULSFLyQ PiV SUHFLVD GHO FRQMXQWR GH GDWRV RULJLQDOHV $'',621  'H DOJXQD
PDQHUD XQD WUDQVIRUPDGD GH RQGtFXOD HV XQD IRUPD JHQHUDOL]DGD GH XQD WUDQVIRUPDGD GH
)RXULHU)7\GHXQDWUDQVIRUPDGD)7GHYHQWDQD:)7*$%25/DWUDQVIRUPDGD
GH)RXULHUXVD FRPREDVH IXQFLRQHV VHQR\ FRVHQRTXH WLHQHQ LQILQLWRVSHUtRGRV\TXH VRQ
JOREDOPHQWHXQLIRUPHVHQHOWLHPSR3DUDXQDVHULHHVWDFLRQDULDFRQXQDVHxDOVHQRLGDOSXUD
VX)7HVXQDHVSHFWURGHOtQHDV/DWUDQVIRUPDGDGH)RXULHUQRFRQWLHQHQLQJXQDGHSHQGHQFLD
WHPSRUDO GH OD VHxDO \ SRU OR WDQWR QR SXHGH SURSRUFLRQDU QLQJXQD LQIRUPDFLyQ ORFDO FRQ
UHVSHFWR D OD HYROXFLyQ WHPSRUDO GH VXV FDUDFWHUtVWLFDV HVSHFWUDOHV (Q XQD :)7 OD VHULH
WHPSRUDO VH H[DPLQD EDMR XQD YHQWDQD ILMD WLHPSRIUHFXHQFLD8QD WUDQVIRUPDGD&:7 XVD
IXQFLRQHV EDVH ORFDOHV JHQHUDOL]DGDV ODV RQGtFXODV R wavelets TXH VH SXHGHQ HVWLUDU \
WUDVODGDUFRQXQDUHVROXFLyQIOH[LEOHWDQWRHQHOGRPLQLRWHPSRUDOFRPRHQHOGHIUHFXHQFLD
/DVYHQWDQDVIOH[LEOHVVRQDGDSWDWLYDVDODWRWDOLGDGGHOGRPLQLRWLHPSRIUHFXHQFLDFRQRFLGR
FRPR GRPLQLR GH OD RQGtFXOD ODV FXDOHV VH HVWUHFKDQ SDUD FHQWUDUVH HQ VHxDOHV GH DOWD
IUHFXHQFLD\VHHQVDQFKDQEXVFDQGRODVHxDOGHIRQGRDEDMDVIUHFXHQFLDV
 (VWDWpFQLFDVHKDFRQYHUWLGRHQXQDKHUUDPLHQWDFRP~QSDUDHOHVWXGLRGHYDULDFLRQHV
ORFDOL]DGDVGHSRWHQFLDHQHOLQWHULRUGHXQDVHULHWHPSRUDO$OGHVFRPSRQHURH[WHQGHUXQD
VHULHWHPSRUDOGHQWURGHOHVSDFLRWLHPSRIUHFXHQFLDHVFDSD]GHGHWHUPLQDUWDQWRORVPRGRV
GRPLQDQWHV GH XQD YDULDELOLGDG FRPR HO FyPR HVRV PRGRV YDUtDQ FRQ UHVSHFWR DO WLHPSR
7255(1&(	&2032  \ SXHGHQ SRU WDQWR ORFDOL]DU SHULRGLFLGDGHV LQWHUPLWHQWHV
*5,167('HW DO /DV WUDQVIRUPDGDV GH RQGtFXODV VRQ XQD KHUUDPLHQWD GH DQiOLVLV
DGHFXDGDSDUDHOHVWXGLRGHSURFHVRVPXOWLHVFDODQRHVWDFLRQDULRVTXHVHSURGXFHQVREUHXQ
GRPLQLRHVSDFLDO\WHPSRUDOILQLWRV/$8	:(1*
 $SDUWLUGHGRVWUDQVIRUPDGDVGHRQGtFXODVFRQVWUXLPRVODWUDQVIRUPDGDGHFUXFHGHRQGtFXODV
;:7Cross Wavelet Transform$PHQXGRVHGHVHDQH[DPLQDUGRVVHULHVWHPSRUDOHVTXHVHHVSHUD
HVWpQUHODFLRQDGDVGHDOJXQDPDQHUD(QSDUWLFXODUSDUDH[DPLQDUVLODVUHJLRQHVTXHSUHVHQWDQXQDJUDQ
SRWHQFLDFRP~QHQHOHVSDFLRWLHPSRIUHFXHQFLDWLHQHQXQDUHODFLyQGHIDVHFRQVWDQWH\SRUWDQWRVRQ
LQGLFDWLYDVGHXQDFDXVDOLGDGHQWUHODVVHULHV WHPSRUDOHV*5,167('HWDO(ODQiOLVLV;:7
SHUPLWH OD GHWHFFLyQ H[WUDFFLyQ \ UHFRQVWUXFFLyQ GH HVWDV UHODFLRQHV$Vt SRU HMHPSORPHGLDQWH OD
WUDQVIRUPDGD;:7GHXQDYDULDEOHH[RNiUVWLFDSRUHMHPSORTgdmRWHPSHUDWXUDGHOVXHORDP\
GHXQDYDULDEOHHQGRFiUVWLFDSRUHMHPSORTcdmRWHPSHUDWXUDDPELHQWHHQODFXHYDLGHQWLILFDUHPRVODV
UHJLRQHV GH SRWHQFLD FRPXQHV VLJQLILFDWLYDV HQ HO HVSDFLR WLHPSRIUHFXHQFLD HVWR HV
&:7TgdmFRQM&:7TcdmFRQHOREMHWRGHFRQILUPDUVLH[LVWHRQRXQDUHODFLyQFDXVDHIHFWR
HQWUHDPEDVVHULHV\VLH[LVWLHVHHVDUHODFLyQGHGHSHQGHQFLDVHSRGUiGHWHUPLQDUODIDVHUHODWLYDHQWUH
HOODV FXDQHQFODYDGDVHVWiQHQIDVHHVWRHVVLXQDVHULHHVWUD]DGHODRWUD\FXDOHVODUHODFLyQGH
GHVIDVHWHPSRUDOTXHODVYLQFXOD


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
 3RGHPRV DGHPiV GHILQLU XQPHGLGD GH FRKHUHQFLD GH RQGtFXOD Wavelet Coherence
:7&HQWUHGRV&:7ODFXDOSXHGHHQFRQWUDUFRKHUHQFLDVLJQLILFDQWHD~QFXDQGRODSRWHQFLD
FRP~QHVEDMD*5,167('HWDO
 (O SRWHQFLDO GHO DQiOLVLV GH RQGtFXODV HV PX\ DPSOLR 21'(5.$ HW DO 
3,'/,6(&.< 	 .1,*+7  XWLOL]DQ HO DQiOLVLV GH RQGtFXODV SDUD GHWHUPLQDU ODV
YHORFLGDGHV GH LQILOWUDFLyQ HQ XQ ODJR HQ EDVH DPHGLGDV GH UHVLVWLYLGDG 7DPELpQ KD VLGR
XVDGRSDUDDQiOLVLVGHUHFHVLyQKLGURJUiILFR68-212HWDOSURQyVWLFRGHOIOXMRGHXQ
UtR $'$02:6.,  \ SDUD HO DQiOLVLV GH SURFHVRV GH SUHFLSLWDFLyQHVFRUUHQWtD HQ
YDULDVHVFDODVWHPSRUDOHV/,8HWDO(ODQiOLVLV;:7IXHSURSXHVWRSRU352.23+
HW DO   SDUD GHWHFWDU ODV UHODFLRQHV HQWUH UHJLVWURV SDOHRFOLPiWLFRV 352;,(6
$'',621FLWDQXPHURVRVHMHPSORVHQHOHVWXGLRGHODVSURSLHGDGHVGHORVPDWHULDOHV
VXEVXSHUILFLDOHVPHGLDQWHHODQiOLVLVGHVHxDOHVVtVPLFDV\GHVFRPSRVLFLyQGHVLVPRJUDPDV
7DPELpQ FLWD DSOLFDFLRQHV SDUD HO DQiOLVLV RURJUiILFR \ UDVJRV VXSHUILFLDOHV \ VX XVR SDUD
SURFHVDU VHULHV FOLPiWLFDV VHULHV ODUJDV GH WHPSHUDWXUDV PHGLDV ILOWUDQGR WHQGHQFLDV HQ HO
GRPLQLRXVDQGRRQGtFXODVGHWLSRVRPEUHURPH[LFDQR\KDFLHQGRHVWXGLRVHVSHFWUDOHVGHORV
GDWRVPHGLDQWHRQGtFXODVGH0RUOHW
 /DV VHULHV WHPSRUDOHV TXH HVWi SUHYLVWR XVDU HQ HVWD 7HVLV VRQ UHJLVWURV WpUPLFRV \
WHUPRKLJURPpWULFRVKRUDULRV\VHULHVGHULYDGDVTXHFRQVWLWX\HQUHJLVWURVWpUPLFRV\WHUPR
KLJURPpWULFRV GLDULRV PHGLRV YHORFLGDGHV GH YLHQWR PHGLDV GLDULDV GLUHFFLRQHV GH YLHQWR
SUHGRPLQDQWHVGLDULDVLQWHQVLGDGSOXYLRPpWULFDGLDULDPHGLDHWF
 /DRFXUUHQFLDGHXQHYHQWRFOLPiWLFRHVWi UHSUHVHQWDGRHQSDUWHSRUXQFRQMXQWRGH
SDUiPHWURV ORFDOHV FDUDFWHUL]DGRV SRU VX IUHFXHQFLD LQWHQVLGDG SRVLFLyQ \ GXUDFLyQ HQ HO
WLHPSR/$8	:(1*(VWDFDUDFWHUL]DFLyQSXHGHORJUDUVHPHGLDQWHHODQiOLVLVFRQ
RQGtFXODV
 (QJHQHUDOODVVHxDOHVFOLPiWLFDVUHSUHVHQWDQODFXOPLQDFLyQGHLQWHUDFFLRQHVHQWUHSURFHVRV
ItVLFRVRSHUDQGRHQXQDPSOLRUDQJRGHHVFDODVWHPSRUDOHV\HVSDFLDOHV/RVSURFHVRVLQYROXFUDGRV
VHH[WLHQGHQVREUHHVFDODVHVSDFLDOHVTXHYDUtDQGHXQRVSRFRVGHPHWURVKDVWDPLOHVGHNLOyPHWURV
\VREUH ODVHVFDODV WHPSRUDOHVTXHYDUtDQGHKRUDVDPLOORQHVGHDxRV/$8	:(1*
$XQTXHHOSURPHGLDGRHVSDFLDOHOLPLQDDOJXQDVGHODVIOXFWXDFLRQHVGHDOWDIUHFXHQFLDODVVHULHV
WHPSRUDOHV SURPHGLDGDV TXH UHVXOWDQ SXHGHQ WRGDYtD FRQVHUYDU XQD DPSOLD YDULDELOLGDG HQ HO
GRPLQLR GHO WLHPSR /DV VHULHV FOLPiWLFDV VRQ QR HVWDFLRQDULDV \ FRQVLVWHQ HQ XQD YDULHGDG GH
UHJtPHQHV GH IUHFXHQFLDV TXH SXHGHQ ORFDOL]DUVH HQ HO WLHPSR UHODWLYD D OD KLVWRULD WHPSRUDO
FRPSOHWDRSXHGHQDEDUFDUXQDDPSOLDSDUWHGHOUHJLVWURGHGDWRV
 (QQXHVWURFDVRODVFDYLGDGHVHVWXGLDGDVVHDVLPLODQFRQPLFURRPHVRIRUPDVSRUOR
TXH HO UDQJR HVSDFLDO QR VXSHUD HO FHQWHQDU GH PHWURV /D FRUUHODFLyQ GH SDUiPHWURV
FOLPiWLFRVVXEWHUUiQHRVFRQSDUiPHWURVH[WHUQRVUHODFLRQDGRVDWUDYpVGHXQPHGLRVyOLGRGH
HOHYDGDLQHUFLDFRQOOHYDLPSOtFLWDPHQWHXQILOWUDGRWDPELpQGHODVDOWDVIUHFXHQFLDV
 (Q ORV DSDUWDGRV TXH VLJXHQ VH KDFH XVR GHO PDQXDO GH RQGtFXODV GH $'',621
 GH OD JXtD SUiFWLFD GH 7255(1&( 	 &2032  \ GH OD PHWRGRORJtD GH
DSOLFDFLyQSURSXHVWDSRU*5,167('HWDOO

2QGtFXODV\WUDQVIRUPDGDVGHRQGtFXODV
 (VWDVHFFLyQKDFHXQDEUHYHLQWURGXFFLyQVREUHODVRQGtFXODV\VXVWUDQVIRUPDGDV1R
VH SUHWHQGH KDFHU XQD GHVFULSFLyQPDWHPiWLFD ULJXURVD GDGR TXH LQWHUHVD HVSHFLDOPHQWH VX
XVR FRPR KHUUDPLHQWD GH DQiOLVLV /RV IXQGDPHQWRV PDWHPiWLFRV \ VX GHVDUUROOR SXHGHQ
FRQVXOWDUVHHQODOLWHUDWXUDGHVGHORVWUDEDMRVRULJLQDOHVGH025/(7&20%(6HWDO
RHQHOPDQXDOLOXVWUDGRGH$'',621


 8QDRQGtFXODHVXQDIRUPDGHRQGDORFDOL]DGDXQDIXQFLyQȥWTXHVDWLVIDFHFLHUWRV
UHTXLVLWRVPDWHPiWLFRV7LHQHXQDHQHUJtDILQLWDQRWLHQHFRPSRQHQWHVGHIUHFXHQFLDQXODV\
ODV RQGtFXODV FRPSOHMDV GHEHQ FXPSOLU TXH VX WUDQVIRUPDGD GH )RXULHU HV UHDO \ TXH
GHVDSDUHFHSDUDIUHFXHQFLDVQHJDWLYDV
 /DVRQGtFXODVTXHFXPSOHQHVWDVFRQGLFLRQHVDFW~DQFRPRILOWURVGHSDVDEDQGD\VH
FRQRFHQ FRPR RQGtFXODV PDGUH X RQGtFXODV GH DQiOLVLV 'H ODV PXFKDV H[LVWHQWHV
FRQVLGHUDPRVGRV
1. 2QGtFXODGHOsombrero Mexicano
ȥW WāH[SW 

2. 2QGtFXODGH0RUOHW
ȥW ʌā>H[SLʌIRW±H[SʌIR@āH[SW 
 'yQGHIRHVODIUHFXHQFLDFHQWUDOGHODRQGtFXODPDGUH
 (VWDVRQGtFXODVSXHGHQGLODWDUVHHVWLUDUVHRHQFRJHUVHRSXHGHQPRYHUVHRWUDVODGDUVHSDUD
KDFHUODVPiV IOH[LEOHV6La HVHOSDUiPHWURHVFDODTXHFRQWUROD ODGLODWDFLyQ\bHVHOSDUiPHWURGH
ORFDOL]DFLyQTXHFRQWURODODWUDVODFLyQODRQGtFXODPRGLILFDGDYLHQHGDGDSRU
ȥWED 
 /D WUDQVIRUPDGD FRQWLQXD GH XQD VHxDO xW FRQ UHVSHFWR D XQD RQGtFXODȥW GDGD
YLHQHGHILQLGDSRU

T(a,b) = w(a) ·   x(t)·ȥ*((t-b)/a) dt



GyQGHw(a)HVXQDIXQFLyQGHSHVRWtSLFDPHQWH¥aSRUUD]RQHVGHFRQVHUYDFLyQGHHQHUJtD
VHJDUDQWL]DTXHODVRQGtFXODVDFXDOTXLHUHVFDODWLHQHQODPLVPDHQHUJtD(ODVWHULVFRLQGLFD
TXHHQODWUDQVIRUPDFLyQVHXWLOL]DODFRQMXJDGDFRPSOHMDGHODRQGtFXOD
 /D LGHDGHWUiVGHXQD&:7HVDSOLFDU ODRQGtFXODFRPRXQILOWURGHSDVDEDQGDD OD
VHULH WHPSRUDO /D RQGtFXOD HV HVWLUDGD HQ HO WLHPSR YDULDQGR VX FRHILFLHQWH GH HVFDOD
QRUPDOL]iQGRODSDUDWHQHUHQHUJtDXQR
 &RQ SDVRV GH WLHPSR XQLIRUPH įt) GDGD OD VHULH WHPSRUDO xn FRQ Q 1 OD
WUDQVIRUPDGDSXHGHH[SUHVDUVHFRPR
WXN(a) = ¥(įt/a) ·  Nn'=1 xn·ȥo((n'-n)·(įt/a)) 
 6HGHILQHODSRWHQFLDGHODRQGtFXODwavelet powerFRPR_WXN(a)|2.<HODUJXPHQWR
FRPSOHMRGHWXN(a)SXHGHLQWHUSUHWDUVHFRPRODIDVHORFDO*5,167('HWDO
 ([LVWHQ HIHFWRV GH ERUGH GHULYDGRV GH TXH HQ ORV H[WUHPRV OD RQGtFXOD QR HVWi
FRPSOHWDPHQWHORFDOL]DGDHQHOWLHPSR6HGHILQHDVtHOOODPDGRFRQRGHLQIOXHQFLD&2,TXH
GHILQHHOOtPLWHGyQGHORVHIHFWRVGHOERUGHQRGHEHQVHULJQRUDGRV*5,167('HWDO
WRPDQFRPR&2,HOiUHDHQGyQGHODSRWHQFLDGHODRQGtFXODFDXVDGDSRUXQDGLVFRQWLQXLGDG
HQHOERUGHKDFDtGRDHGHOYDORUHQHOSURSLRERUGH

7UDQVIRUPDGDVGHFUXFH\FRKHUHQFLDGHRQGtFXODV*5,167('HWDO
 /DWUDQVIRUPDGDGHFUXFHGHGRVRQGtFXODVxnHynHVWiGHILQLGDFRPR
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
 3RGHPRV DGHPiV GHILQLU XQPHGLGD GH FRKHUHQFLD GH RQGtFXOD Wavelet Coherence
:7&HQWUHGRV&:7ODFXDOSXHGHHQFRQWUDUFRKHUHQFLDVLJQLILFDQWHD~QFXDQGRODSRWHQFLD
FRP~QHVEDMD*5,167('HWDO
 (O SRWHQFLDO GHO DQiOLVLV GH RQGtFXODV HV PX\ DPSOLR 21'(5.$ HW DO 
3,'/,6(&.< 	 .1,*+7  XWLOL]DQ HO DQiOLVLV GH RQGtFXODV SDUD GHWHUPLQDU ODV
YHORFLGDGHV GH LQILOWUDFLyQ HQ XQ ODJR HQ EDVH DPHGLGDV GH UHVLVWLYLGDG 7DPELpQ KD VLGR
XVDGRSDUDDQiOLVLVGHUHFHVLyQKLGURJUiILFR68-212HWDOSURQyVWLFRGHOIOXMRGHXQ
UtR $'$02:6.,  \ SDUD HO DQiOLVLV GH SURFHVRV GH SUHFLSLWDFLyQHVFRUUHQWtD HQ
YDULDVHVFDODVWHPSRUDOHV/,8HWDO(ODQiOLVLV;:7IXHSURSXHVWRSRU352.23+
HW DO   SDUD GHWHFWDU ODV UHODFLRQHV HQWUH UHJLVWURV SDOHRFOLPiWLFRV 352;,(6
$'',621FLWDQXPHURVRVHMHPSORVHQHOHVWXGLRGHODVSURSLHGDGHVGHORVPDWHULDOHV
VXEVXSHUILFLDOHVPHGLDQWHHODQiOLVLVGHVHxDOHVVtVPLFDV\GHVFRPSRVLFLyQGHVLVPRJUDPDV
7DPELpQ FLWD DSOLFDFLRQHV SDUD HO DQiOLVLV RURJUiILFR \ UDVJRV VXSHUILFLDOHV \ VX XVR SDUD
SURFHVDU VHULHV FOLPiWLFDV VHULHV ODUJDV GH WHPSHUDWXUDV PHGLDV ILOWUDQGR WHQGHQFLDV HQ HO
GRPLQLRXVDQGRRQGtFXODVGHWLSRVRPEUHURPH[LFDQR\KDFLHQGRHVWXGLRVHVSHFWUDOHVGHORV
GDWRVPHGLDQWHRQGtFXODVGH0RUOHW
 /DV VHULHV WHPSRUDOHV TXH HVWi SUHYLVWR XVDU HQ HVWD 7HVLV VRQ UHJLVWURV WpUPLFRV \
WHUPRKLJURPpWULFRVKRUDULRV\VHULHVGHULYDGDVTXHFRQVWLWX\HQUHJLVWURVWpUPLFRV\WHUPR
KLJURPpWULFRV GLDULRV PHGLRV YHORFLGDGHV GH YLHQWR PHGLDV GLDULDV GLUHFFLRQHV GH YLHQWR
SUHGRPLQDQWHVGLDULDVLQWHQVLGDGSOXYLRPpWULFDGLDULDPHGLDHWF
 /DRFXUUHQFLDGHXQHYHQWRFOLPiWLFRHVWi UHSUHVHQWDGRHQSDUWHSRUXQFRQMXQWRGH
SDUiPHWURV ORFDOHV FDUDFWHUL]DGRV SRU VX IUHFXHQFLD LQWHQVLGDG SRVLFLyQ \ GXUDFLyQ HQ HO
WLHPSR/$8	:(1*(VWDFDUDFWHUL]DFLyQSXHGHORJUDUVHPHGLDQWHHODQiOLVLVFRQ
RQGtFXODV
 (QJHQHUDOODVVHxDOHVFOLPiWLFDVUHSUHVHQWDQODFXOPLQDFLyQGHLQWHUDFFLRQHVHQWUHSURFHVRV
ItVLFRVRSHUDQGRHQXQDPSOLRUDQJRGHHVFDODVWHPSRUDOHV\HVSDFLDOHV/RVSURFHVRVLQYROXFUDGRV
VHH[WLHQGHQVREUHHVFDODVHVSDFLDOHVTXHYDUtDQGHXQRVSRFRVGHPHWURVKDVWDPLOHVGHNLOyPHWURV
\VREUH ODVHVFDODV WHPSRUDOHVTXHYDUtDQGHKRUDVDPLOORQHVGHDxRV/$8	:(1*
$XQTXHHOSURPHGLDGRHVSDFLDOHOLPLQDDOJXQDVGHODVIOXFWXDFLRQHVGHDOWDIUHFXHQFLDODVVHULHV
WHPSRUDOHV SURPHGLDGDV TXH UHVXOWDQ SXHGHQ WRGDYtD FRQVHUYDU XQD DPSOLD YDULDELOLGDG HQ HO
GRPLQLR GHO WLHPSR /DV VHULHV FOLPiWLFDV VRQ QR HVWDFLRQDULDV \ FRQVLVWHQ HQ XQD YDULHGDG GH
UHJtPHQHV GH IUHFXHQFLDV TXH SXHGHQ ORFDOL]DUVH HQ HO WLHPSR UHODWLYD D OD KLVWRULD WHPSRUDO
FRPSOHWDRSXHGHQDEDUFDUXQDDPSOLDSDUWHGHOUHJLVWURGHGDWRV
 (QQXHVWURFDVRODVFDYLGDGHVHVWXGLDGDVVHDVLPLODQFRQPLFURRPHVRIRUPDVSRUOR
TXH HO UDQJR HVSDFLDO QR VXSHUD HO FHQWHQDU GH PHWURV /D FRUUHODFLyQ GH SDUiPHWURV
FOLPiWLFRVVXEWHUUiQHRVFRQSDUiPHWURVH[WHUQRVUHODFLRQDGRVDWUDYpVGHXQPHGLRVyOLGRGH
HOHYDGDLQHUFLDFRQOOHYDLPSOtFLWDPHQWHXQILOWUDGRWDPELpQGHODVDOWDVIUHFXHQFLDV
 (Q ORV DSDUWDGRV TXH VLJXHQ VH KDFH XVR GHO PDQXDO GH RQGtFXODV GH $'',621
 GH OD JXtD SUiFWLFD GH 7255(1&( 	 &2032  \ GH OD PHWRGRORJtD GH
DSOLFDFLyQSURSXHVWDSRU*5,167('HWDOO

2QGtFXODV\WUDQVIRUPDGDVGHRQGtFXODV
 (VWDVHFFLyQKDFHXQDEUHYHLQWURGXFFLyQVREUHODVRQGtFXODV\VXVWUDQVIRUPDGDV1R
VH SUHWHQGH KDFHU XQD GHVFULSFLyQPDWHPiWLFD ULJXURVD GDGR TXH LQWHUHVD HVSHFLDOPHQWH VX
XVR FRPR KHUUDPLHQWD GH DQiOLVLV /RV IXQGDPHQWRV PDWHPiWLFRV \ VX GHVDUUROOR SXHGHQ
FRQVXOWDUVHHQODOLWHUDWXUDGHVGHORVWUDEDMRVRULJLQDOHVGH025/(7&20%(6HWDO
RHQHOPDQXDOLOXVWUDGRGH$'',621


 8QDRQGtFXODHVXQDIRUPDGHRQGDORFDOL]DGDXQDIXQFLyQȥWTXHVDWLVIDFHFLHUWRV
UHTXLVLWRVPDWHPiWLFRV7LHQHXQDHQHUJtDILQLWDQRWLHQHFRPSRQHQWHVGHIUHFXHQFLDQXODV\
ODV RQGtFXODV FRPSOHMDV GHEHQ FXPSOLU TXH VX WUDQVIRUPDGD GH )RXULHU HV UHDO \ TXH
GHVDSDUHFHSDUDIUHFXHQFLDVQHJDWLYDV
 /DVRQGtFXODVTXHFXPSOHQHVWDVFRQGLFLRQHVDFW~DQFRPRILOWURVGHSDVDEDQGD\VH
FRQRFHQ FRPR RQGtFXODV PDGUH X RQGtFXODV GH DQiOLVLV 'H ODV PXFKDV H[LVWHQWHV
FRQVLGHUDPRVGRV
1. 2QGtFXODGHOsombrero Mexicano
ȥW WāH[SW 

2. 2QGtFXODGH0RUOHW
ȥW ʌā>H[SLʌIRW±H[SʌIR@āH[SW 
 'yQGHIRHVODIUHFXHQFLDFHQWUDOGHODRQGtFXODPDGUH
 (VWDVRQGtFXODVSXHGHQGLODWDUVHHVWLUDUVHRHQFRJHUVHRSXHGHQPRYHUVHRWUDVODGDUVHSDUD
KDFHUODVPiV IOH[LEOHV6La HVHOSDUiPHWURHVFDODTXHFRQWUROD ODGLODWDFLyQ\bHVHOSDUiPHWURGH
ORFDOL]DFLyQTXHFRQWURODODWUDVODFLyQODRQGtFXODPRGLILFDGDYLHQHGDGDSRU
ȥWED 
 /D WUDQVIRUPDGD FRQWLQXD GH XQD VHxDO xW FRQ UHVSHFWR D XQD RQGtFXODȥW GDGD
YLHQHGHILQLGDSRU

T(a,b) = w(a) ·   x(t)·ȥ*((t-b)/a) dt



GyQGHw(a)HVXQDIXQFLyQGHSHVRWtSLFDPHQWH¥aSRUUD]RQHVGHFRQVHUYDFLyQGHHQHUJtD
VHJDUDQWL]DTXHODVRQGtFXODVDFXDOTXLHUHVFDODWLHQHQODPLVPDHQHUJtD(ODVWHULVFRLQGLFD
TXHHQODWUDQVIRUPDFLyQVHXWLOL]DODFRQMXJDGDFRPSOHMDGHODRQGtFXOD
 /D LGHDGHWUiVGHXQD&:7HVDSOLFDU ODRQGtFXODFRPRXQILOWURGHSDVDEDQGDD OD
VHULH WHPSRUDO /D RQGtFXOD HV HVWLUDGD HQ HO WLHPSR YDULDQGR VX FRHILFLHQWH GH HVFDOD
QRUPDOL]iQGRODSDUDWHQHUHQHUJtDXQR
 &RQ SDVRV GH WLHPSR XQLIRUPH įt) GDGD OD VHULH WHPSRUDO xn FRQ Q 1 OD
WUDQVIRUPDGDSXHGHH[SUHVDUVHFRPR
WXN(a) = ¥(įt/a) ·  Nn'=1 xn·ȥo((n'-n)·(įt/a)) 
 6HGHILQHODSRWHQFLDGHODRQGtFXODwavelet powerFRPR_WXN(a)|2.<HODUJXPHQWR
FRPSOHMRGHWXN(a)SXHGHLQWHUSUHWDUVHFRPRODIDVHORFDO*5,167('HWDO
 ([LVWHQ HIHFWRV GH ERUGH GHULYDGRV GH TXH HQ ORV H[WUHPRV OD RQGtFXOD QR HVWi
FRPSOHWDPHQWHORFDOL]DGDHQHOWLHPSR6HGHILQHDVtHOOODPDGRFRQRGHLQIOXHQFLD&2,TXH
GHILQHHOOtPLWHGyQGHORVHIHFWRVGHOERUGHQRGHEHQVHULJQRUDGRV*5,167('HWDO
WRPDQFRPR&2,HOiUHDHQGyQGHODSRWHQFLDGHODRQGtFXODFDXVDGDSRUXQDGLVFRQWLQXLGDG
HQHOERUGHKDFDtGRDHGHOYDORUHQHOSURSLRERUGH

7UDQVIRUPDGDVGHFUXFH\FRKHUHQFLDGHRQGtFXODV*5,167('HWDO
 /DWUDQVIRUPDGDGHFUXFHGHGRVRQGtFXODVxnHynHVWiGHILQLGDFRPR
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
WXY = WX · WY*  
GyQGHGHQRWDODFRQMXJDGDFRPSOHMD$GHPiVGHILQLPRVODSRWHQFLDGHODWUDQVIRUPDGDGH
FUXFH FRPR _WXY |. (O DUJXPHQWR FRPSOHMR DUJWXY SXHGH VHU LQWHUSUHWDGR FRPR OD IDVH
UHODWLYDORFDOHQWUHxnHynHQHOHVSDFLRWLHPSRIUHFXHQFLD
 /D GLVWULEXFLyQ WHyULFD GH SRWHQFLD GH OD WUDQVIRUPDGD GH FUXFH GH GRV VHULHV
WHPSRUDOHVFRQXQDSRWHQFLDHVSHFWUDOGHEDVHPkX\PkYYLHQHGDGDSRU
D(|WX(a) · WY*(a)|/(ıx ıy) < p)= Zv(p) · ¥(PkXPkY) / v 
GyQGHZv(p)HVHOQLYHOGHFRQILGHQFLDDVRFLDGRFRQODSUREDELOLGDGp1RUPDOPHQWHVHKDUi
XVRGHXQQLYHOGHVLJQLILFDQFLDGHO= 
 3DUDTXHH[LVWDXQDVLPSOHUHODFLyQFDXVDHIHFWRHQWUHHO IHQyPHQRUHJLVWUDGRHQ ODV
VHULHVWHPSRUDOHVGHEHUtDPRVHVSHUDUTXHODVRVFLODFLRQHVVLJQLILFDWLYDVHVWpQHQFODYDGDVHQ
IDVH/DREVHUYDFLyQGHTXHHOiQJXORGHIDVHVHDFRQVWDQWHHQWRGDVODVHVFDODVLPSOLFDUtDXQ
GHVIDVH WHPSRUDOFRQVWDQWHGHELGRDOPHFDQLVPR ItVLFRGHSURSDJDFLyQGH OD VHxDOGHVGHHO
H[RNDUVWDOHQGRNDUVW
 /DWUDQVIRUPDGDGHFUXFHGHRQGtFXODVSRQHHQPDQLILHVWRiUHDVFRQHOHYDGDSRWHQFLD
FRP~QHQWUHODVGRVVHULHV2WUDPHGLGDPX\~WLOHVFyPRGHFRKHUHQWHHVODWUDQVIRUPDGDGH
FUXFH HQ HO HVSDFLR WLHPSRIUHFXHQFLD (VWD FRKHUHQFLD GHQRPLQDGD WUDQVIRUPDGD GH
FRKHUHQFLD:7&YLHQHGHILQLGDFRPR
R2n(a) = |S(a-1·WXY(a))|2 / (S(a-1·|WX(a)|2)·S(a-1·|WY(a)|2)) 
GyQGH6HVXQRSHUDGRUGHVXDYL]DGR
 /DOLEUHUtDGH*5,167('HWDOSDUD0DWODEGHWHUPLQDHOQLYHOGHVLJQLILFDQFLD
HVWDGtVWLFDGHODFRKHUHQFLDGHRQGtFXODVXWLOL]DQGRPpWRGRVGH0RQWH&DUOR

+HUUDPLHQWDVSDUDHOSURFHVDPLHQWRGHVHULHVWHPSRUDOHV
 (O DQiOLVLV GH ODV VHULHV WHPSRUDOHV ODUJDV VH KD UHDOL]DGR PHGLDQWH HO VLJXLHQWH
VRIWZDUH
 GNU Octave https://www.gnu.org/software/octave/ *18 2FWDYH HV XQ OHQJXDMH
LQWHUSUHWDGR GH DOWR QLYHO SULQFLSDOPHQWH GLVHxDGR SDUD OD FRPSXWDFLyQ QXPpULFD
3HUPLWH OD VROXFLyQ GH SUREOHPDV OLQHDOHV \ QR OLQHDOHV \ HO HQVD\R GH RWURV
H[SHULPHQWRV QXPpULFRV 'LVSRQH GH H[WHQVDV FDSDFLGDGHV JUiILFDV SDUD OD
PDQLSXODFLyQ\UHSUHVHQWDFLyQGHGDWRV(OOHQJXDMH2FWDYHHVPX\VLPLODUDO0DWODE
SRUORTXHPXFKRVSURJUDPDVVRQIiFLOPHQWHSRUWDEOHV
 Crosswavelet and Wavelet Coherence Package for MatlaE http://noc.ac.uk/using-
science/crosswavelet-wavelet-coherence 3DTXHWH SDUD HO DQiOLVLV GH FUXFH \
FRKHUHQFLDGHVHULHV WHPSRUDOHVGLVHxDGRSRU*5,167('HWDO SDUD0DWODE
(VGHDFFHVRS~EOLFR1RIXQFLRQDGLUHFWDPHQWHHQ*182FWDYH\SDUDSRGHUXVDUOR
KDVLGRQHFHVDULRDGDSWDUSDUFLDOPHQWHSDUWHGHOFyGLJR
 Large Time/Frequency Analysis Toolbox for Octave http://ltfat.sourceforge.net/(O
SDTXHWH/7)$7IXQFLRQDHQ0DWODE2FWDYH\HVWiGLVHxDGRSDUDWUDEDMDUHQHODQiOLVLV
\VtQWHVLVHQWLHPSRIUHFXHQFLD
 7DPELpQ VH KDQ SURJUDPDGR PyGXORV HVSHFtILFRV RULHQWDGRV DO DQiOLVLV \
SURFHVDPLHQWRGHODVVHULHVWHPSRUDOHVPRQLWRUL]DGDVHQODVFXHYDVLQFRUSRUDQGRHVWUDWHJLDV
SDUD WUDWDU ODV GLVFRQWLQXLGDGHV URWXUDV HQ OD FRQWLQXLGDG GHO UHJLVWURV WDQWR HQ ODV VHULHV
WHPSRUDOHVVXEWHUUiQHDVFRPRVXSHUILFLDOHV


,GHQWLILFDFLyQGHVLVWHPDV
 'HQWUR GH OD SUHVHQWH 7HVLV XQR GH ORV REMHWLYRV HV FDUDFWHUL]DU OD GLQiPLFD GHO
PLFURFOLPDVXEWHUUiQHRGHQWURGHORVVLVWHPDVHVWUXFWXUDOHV\GHEORTXHVHQJUDQLWRV6HKDFH
HVSHFLDO pQIDVLV HQ HO WpUPLQR GLQiPLFD SRU FXDQWR HO REMHWLYR HV SRGHU GHWHUPLQDU VX
FRPSRUWDPLHQWR\HYROXFLyQHQHOWLHPSR6HWUDWDUiQDVtODVFXHYDVHVWXGLDGDVFRPRVLVWHPDV
GLQiPLFRVDSOLFDQGRWpFQLFDVGHLQJHQLHUtDGHVLVWHPDV
 (Q HVWH iPELWR VH HQWLHQGH FRPR VLVWHPD D XQD combinación de elementos o 
componentes que actúan conjuntamente y cumplen determinados objetivos 2*$7$
8QVLVWHPDVHSXHGHGHILQLUFRPRXQFRQMXQWRGHHOHPHQWRVRSDUWHVTXHHVWiQRUJDQL]DGDV
FRKHUHQWHPHQWH H LQWHUFRQHFWDGDV HQ XQ SDWUyQ R HVWUXFWXUD TXH SURGXFH XQ FRQMXQWR
FDUDFWHUtVWLFR GH UHVSXHVWDV R FRPSRUWDPLHQWRV D PHQXGR FODVLILFDGRV FRPR VX IXQFLyQ R
SURSyVLWR´ 0($'2:6  FLWDGR SR .5$61232/6.<  ([LVWHQ GRV WLSRV
IXQGDPHQWDOHVGHVLVWHPDVGLQiPLFRV

x 6LVWHPDV OLQHDOHV 6RQ DTXHOORV VLVWHPDV HQ ORV TXH VH DSOLFD HO SULQFLSLR GH
VXSHUSRVLFLyQ (VWR HV OD UHVSXHVWD SURGXFLGD VLPXOWiQHDPHQWH SRU GRV IXQFLRQHV
H[FLWDGRUDVGLVWLQWDVHVODVXPDGHODVUHVSXHVWDVLQGLYLGXDOHV
x 6LVWHPD QR OLQHDOHV $TXHOORV VLVWHPDV HQ ORV TXH QR VH DSOLFD HO SULQFLSLR GH
VXSHUSRVLFLyQ
 0RGHODU XQ VLVWHPD HV DEVWUDHU XQ SURFHVR UHDO FDUDFWHUL]DQGR VX FRPSRUWDPLHQWR
(<.+2))GHILQtDHOFRQFHSWRGHPRGHORHQA model is a simplified representation of 
he essential aspects of an existing system, which presents the knowledge of the system in a 
usable form$VtXQPRGHORWUDWDGHUHSURGXFLURLPLWDUHOFRPSRUWDPLHQWRIXQGDPHQWDOGHO
VLVWHPDUHDOSDUWLHQGRGHXQDVLPSOLILFDFLyQGHVXVSULQFLSDOHVSURSLHGDGHV8QVLVWHPDHVXQ
HQWH GRQGH VH PDQLILHVWD XQD UHODFLyQ GH FDXVDHIHFWR \ XQ PRGHOR HV XQ HQWH TXH
UHSURGXFHODUHODFLyQFDXVDHIHFWR
 6LHPSUHVHUiSRVLEOHDXPHQWDUODH[DFWLWXGGHXQPRGHORPDWHPiWLFRLQFUHPHQWDQGR
VX FRPSOHMLGDG 3HUR KD\ TXH ORJUDU XQ HTXLOLEULR HQWUH OD VLPSOLFLGDG GHO PRGHOR \ OD
H[DFWLWXGGHORVUHVXOWDGRVGHODQiOLVLV2*$7$
 (QODPLVPDOtQHDGHDUJXPHQWDFLyQSHURFHQWUDGRHQPRGHORVFOLPiWLFRVHOSULPHU
Informe de Cambio Climático GH OD ;XQWD GH *DOLFLD  YHU
http://cambioclimatico.xunta.gal/novaFXDQGRGHVFULEHODPRGHOL]DFLyQXWLOL]DGDGLFHUn 
modelo es un conjunto de ecuaciones matemáticas que pretenden representar el sistema 
climático globalmente o alguna de sus características, a partir de unas condiciones iniciales 
dadas para obtener representaciones mediante parámetros de algunos procesos que ocurren 
en dicho sistema climático. Por lo tanto, un modelo pretende ser una representación 
simplificada del comportamiento de la naturaleza. Toda representación presenta 
aproximaciones y prioridades que la caracterizan y determinan sus límites de confianza y 
exactitud. Los errores de los modelos proceden, por una parte, de las simplificaciones en su 
elaboración o en la transcripción en forma numérica y, por otra, de la definición de las 
condiciones iniciales"
 $VtQXHVWURREMHWLYRDOLGHQWLILFDUHOVLVWHPDFRQVLVWLUiHQHOGHVDUUROORGHXQPRGHOR
PDWHPiWLFR TXH UHSUHVHQWH OD VLWXDFLyQ ItVLFD GHO SURFHVR EDMR FRQVLGHUDFLyQ 'H IRUPD
JHQpULFDH[LVWHQYDULDVWpFQLFDVGHPRGHODGRGHVLVWHPDV
x Modelos a priori, modelos de caja blanca o modelos morfológicos (a priori modeling, 
white-box or morphological model) FRQVWUXLGRV D SDUWLU GH VLPSOHV H[SHULPHQWRV
FRQFUHWDQGRODVOH\HVItVLFDVRTXtPLFDVLPSOLFDGDV
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
WXY = WX · WY*  
GyQGHGHQRWDODFRQMXJDGDFRPSOHMD$GHPiVGHILQLPRVODSRWHQFLDGHODWUDQVIRUPDGDGH
FUXFH FRPR _WXY |. (O DUJXPHQWR FRPSOHMR DUJWXY SXHGH VHU LQWHUSUHWDGR FRPR OD IDVH
UHODWLYDORFDOHQWUHxnHynHQHOHVSDFLRWLHPSRIUHFXHQFLD
 /D GLVWULEXFLyQ WHyULFD GH SRWHQFLD GH OD WUDQVIRUPDGD GH FUXFH GH GRV VHULHV
WHPSRUDOHVFRQXQDSRWHQFLDHVSHFWUDOGHEDVHPkX\PkYYLHQHGDGDSRU
D(|WX(a) · WY*(a)|/(ıx ıy) < p)= Zv(p) · ¥(PkXPkY) / v 
GyQGHZv(p)HVHOQLYHOGHFRQILGHQFLDDVRFLDGRFRQODSUREDELOLGDGp1RUPDOPHQWHVHKDUi
XVRGHXQQLYHOGHVLJQLILFDQFLDGHO= 
 3DUDTXHH[LVWDXQDVLPSOHUHODFLyQFDXVDHIHFWRHQWUHHO IHQyPHQRUHJLVWUDGRHQ ODV
VHULHVWHPSRUDOHVGHEHUtDPRVHVSHUDUTXHODVRVFLODFLRQHVVLJQLILFDWLYDVHVWpQHQFODYDGDVHQ
IDVH/DREVHUYDFLyQGHTXHHOiQJXORGHIDVHVHDFRQVWDQWHHQWRGDVODVHVFDODVLPSOLFDUtDXQ
GHVIDVH WHPSRUDOFRQVWDQWHGHELGRDOPHFDQLVPR ItVLFRGHSURSDJDFLyQGH OD VHxDOGHVGHHO
H[RNDUVWDOHQGRNDUVW
 /DWUDQVIRUPDGDGHFUXFHGHRQGtFXODVSRQHHQPDQLILHVWRiUHDVFRQHOHYDGDSRWHQFLD
FRP~QHQWUHODVGRVVHULHV2WUDPHGLGDPX\~WLOHVFyPRGHFRKHUHQWHHVODWUDQVIRUPDGDGH
FUXFH HQ HO HVSDFLR WLHPSRIUHFXHQFLD (VWD FRKHUHQFLD GHQRPLQDGD WUDQVIRUPDGD GH
FRKHUHQFLD:7&YLHQHGHILQLGDFRPR
R2n(a) = |S(a-1·WXY(a))|2 / (S(a-1·|WX(a)|2)·S(a-1·|WY(a)|2)) 
GyQGH6HVXQRSHUDGRUGHVXDYL]DGR
 /DOLEUHUtDGH*5,167('HWDOSDUD0DWODEGHWHUPLQDHOQLYHOGHVLJQLILFDQFLD
HVWDGtVWLFDGHODFRKHUHQFLDGHRQGtFXODVXWLOL]DQGRPpWRGRVGH0RQWH&DUOR

+HUUDPLHQWDVSDUDHOSURFHVDPLHQWRGHVHULHVWHPSRUDOHV
 (O DQiOLVLV GH ODV VHULHV WHPSRUDOHV ODUJDV VH KD UHDOL]DGR PHGLDQWH HO VLJXLHQWH
VRIWZDUH
 GNU Octave https://www.gnu.org/software/octave/ *18 2FWDYH HV XQ OHQJXDMH
LQWHUSUHWDGR GH DOWR QLYHO SULQFLSDOPHQWH GLVHxDGR SDUD OD FRPSXWDFLyQ QXPpULFD
3HUPLWH OD VROXFLyQ GH SUREOHPDV OLQHDOHV \ QR OLQHDOHV \ HO HQVD\R GH RWURV
H[SHULPHQWRV QXPpULFRV 'LVSRQH GH H[WHQVDV FDSDFLGDGHV JUiILFDV SDUD OD
PDQLSXODFLyQ\UHSUHVHQWDFLyQGHGDWRV(OOHQJXDMH2FWDYHHVPX\VLPLODUDO0DWODE
SRUORTXHPXFKRVSURJUDPDVVRQIiFLOPHQWHSRUWDEOHV
 Crosswavelet and Wavelet Coherence Package for MatlaE http://noc.ac.uk/using-
science/crosswavelet-wavelet-coherence 3DTXHWH SDUD HO DQiOLVLV GH FUXFH \
FRKHUHQFLDGHVHULHV WHPSRUDOHVGLVHxDGRSRU*5,167('HWDO SDUD0DWODE
(VGHDFFHVRS~EOLFR1RIXQFLRQDGLUHFWDPHQWHHQ*182FWDYH\SDUDSRGHUXVDUOR
KDVLGRQHFHVDULRDGDSWDUSDUFLDOPHQWHSDUWHGHOFyGLJR
 Large Time/Frequency Analysis Toolbox for Octave http://ltfat.sourceforge.net/(O
SDTXHWH/7)$7IXQFLRQDHQ0DWODE2FWDYH\HVWiGLVHxDGRSDUDWUDEDMDUHQHODQiOLVLV
\VtQWHVLVHQWLHPSRIUHFXHQFLD
 7DPELpQ VH KDQ SURJUDPDGR PyGXORV HVSHFtILFRV RULHQWDGRV DO DQiOLVLV \
SURFHVDPLHQWRGHODVVHULHVWHPSRUDOHVPRQLWRUL]DGDVHQODVFXHYDVLQFRUSRUDQGRHVWUDWHJLDV
SDUD WUDWDU ODV GLVFRQWLQXLGDGHV URWXUDV HQ OD FRQWLQXLGDG GHO UHJLVWURV WDQWR HQ ODV VHULHV
WHPSRUDOHVVXEWHUUiQHDVFRPRVXSHUILFLDOHV


,GHQWLILFDFLyQGHVLVWHPDV
 'HQWUR GH OD SUHVHQWH 7HVLV XQR GH ORV REMHWLYRV HV FDUDFWHUL]DU OD GLQiPLFD GHO
PLFURFOLPDVXEWHUUiQHRGHQWURGHORVVLVWHPDVHVWUXFWXUDOHV\GHEORTXHVHQJUDQLWRV6HKDFH
HVSHFLDO pQIDVLV HQ HO WpUPLQR GLQiPLFD SRU FXDQWR HO REMHWLYR HV SRGHU GHWHUPLQDU VX
FRPSRUWDPLHQWR\HYROXFLyQHQHOWLHPSR6HWUDWDUiQDVtODVFXHYDVHVWXGLDGDVFRPRVLVWHPDV
GLQiPLFRVDSOLFDQGRWpFQLFDVGHLQJHQLHUtDGHVLVWHPDV
 (Q HVWH iPELWR VH HQWLHQGH FRPR VLVWHPD D XQD combinación de elementos o 
componentes que actúan conjuntamente y cumplen determinados objetivos 2*$7$
8QVLVWHPDVHSXHGHGHILQLUFRPRXQFRQMXQWRGHHOHPHQWRVRSDUWHVTXHHVWiQRUJDQL]DGDV
FRKHUHQWHPHQWH H LQWHUFRQHFWDGDV HQ XQ SDWUyQ R HVWUXFWXUD TXH SURGXFH XQ FRQMXQWR
FDUDFWHUtVWLFR GH UHVSXHVWDV R FRPSRUWDPLHQWRV D PHQXGR FODVLILFDGRV FRPR VX IXQFLyQ R
SURSyVLWR´ 0($'2:6  FLWDGR SR .5$61232/6.<  ([LVWHQ GRV WLSRV
IXQGDPHQWDOHVGHVLVWHPDVGLQiPLFRV

x 6LVWHPDV OLQHDOHV 6RQ DTXHOORV VLVWHPDV HQ ORV TXH VH DSOLFD HO SULQFLSLR GH
VXSHUSRVLFLyQ (VWR HV OD UHVSXHVWD SURGXFLGD VLPXOWiQHDPHQWH SRU GRV IXQFLRQHV
H[FLWDGRUDVGLVWLQWDVHVODVXPDGHODVUHVSXHVWDVLQGLYLGXDOHV
x 6LVWHPD QR OLQHDOHV $TXHOORV VLVWHPDV HQ ORV TXH QR VH DSOLFD HO SULQFLSLR GH
VXSHUSRVLFLyQ
 0RGHODU XQ VLVWHPD HV DEVWUDHU XQ SURFHVR UHDO FDUDFWHUL]DQGR VX FRPSRUWDPLHQWR
(<.+2))GHILQtDHOFRQFHSWRGHPRGHORHQA model is a simplified representation of 
he essential aspects of an existing system, which presents the knowledge of the system in a 
usable form$VtXQPRGHORWUDWDGHUHSURGXFLURLPLWDUHOFRPSRUWDPLHQWRIXQGDPHQWDOGHO
VLVWHPDUHDOSDUWLHQGRGHXQDVLPSOLILFDFLyQGHVXVSULQFLSDOHVSURSLHGDGHV8QVLVWHPDHVXQ
HQWH GRQGH VH PDQLILHVWD XQD UHODFLyQ GH FDXVDHIHFWR \ XQ PRGHOR HV XQ HQWH TXH
UHSURGXFHODUHODFLyQFDXVDHIHFWR
 6LHPSUHVHUiSRVLEOHDXPHQWDUODH[DFWLWXGGHXQPRGHORPDWHPiWLFRLQFUHPHQWDQGR
VX FRPSOHMLGDG 3HUR KD\ TXH ORJUDU XQ HTXLOLEULR HQWUH OD VLPSOLFLGDG GHO PRGHOR \ OD
H[DFWLWXGGHORVUHVXOWDGRVGHODQiOLVLV2*$7$
 (QODPLVPDOtQHDGHDUJXPHQWDFLyQSHURFHQWUDGRHQPRGHORVFOLPiWLFRVHOSULPHU
Informe de Cambio Climático GH OD ;XQWD GH *DOLFLD  YHU
http://cambioclimatico.xunta.gal/novaFXDQGRGHVFULEHODPRGHOL]DFLyQXWLOL]DGDGLFHUn 
modelo es un conjunto de ecuaciones matemáticas que pretenden representar el sistema 
climático globalmente o alguna de sus características, a partir de unas condiciones iniciales 
dadas para obtener representaciones mediante parámetros de algunos procesos que ocurren 
en dicho sistema climático. Por lo tanto, un modelo pretende ser una representación 
simplificada del comportamiento de la naturaleza. Toda representación presenta 
aproximaciones y prioridades que la caracterizan y determinan sus límites de confianza y 
exactitud. Los errores de los modelos proceden, por una parte, de las simplificaciones en su 
elaboración o en la transcripción en forma numérica y, por otra, de la definición de las 
condiciones iniciales"
 $VtQXHVWURREMHWLYRDOLGHQWLILFDUHOVLVWHPDFRQVLVWLUiHQHOGHVDUUROORGHXQPRGHOR
PDWHPiWLFR TXH UHSUHVHQWH OD VLWXDFLyQ ItVLFD GHO SURFHVR EDMR FRQVLGHUDFLyQ 'H IRUPD
JHQpULFDH[LVWHQYDULDVWpFQLFDVGHPRGHODGRGHVLVWHPDV
x Modelos a priori, modelos de caja blanca o modelos morfológicos (a priori modeling, 
white-box or morphological model) FRQVWUXLGRV D SDUWLU GH VLPSOHV H[SHULPHQWRV
FRQFUHWDQGRODVOH\HVItVLFDVRTXtPLFDVLPSOLFDGDV
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
x Modelos a posteriori o modelos de caja negra (a posteriori modeling or black-box 
model)6HFRQVWUX\HXQPRGHOREDVDGRVRODPHQWHHQORVGDWRVPHGLFLRQHVUHJLVWURV
 VLQ WHQHU SUHYLR FRQRFLPLHQWR GH ODV OH\HV ItVLFDV R TXtPLFDV TXH LQWHUYLHQHQ \
ULJHQ HO VLVWHPD 6H GHVFULEH HO FRPSRUWDPLHQWR HVWR HV FXDO HV OD UHODFLyQ FDXVD
HIHFWRHQEDVHDORVGDWRVGLVSRQLEOHVHOFyPRUHVSRQGHHOVLVWHPDHQIXQFLyQGHORV
GLVWLQWRVHVWtPXORVFDUDFWHUL]DQGRVXGLQiPLFD
x Modelos de caja gris (Grey-box model)FRPELQDQXQDHVWUXFWXUD WHyULFDSDUFLDOFRQ
GDWRV SDUD FRPSOHWDU HO PRGHOR /D HVWUXFWXUD WHyULFD SXHGHQ VHU PRGHORV TXH
VRODPHQWHQHFHVLWDQXQFRQMXQWRGHYDORUHVHQVXVSDUiPHWURVREWHQLGRVDSDUWLUGHORV
GDWRVRH[WUDtGRVGHODOLWHUDWXUDH[LVWHQWH/DPD\RUtDGHORVPRGHORVVRQGHHVWHWLSR
 /DV WpFQLFDV GH LGHQWLILFDFLyQ GH VLVWHPDV VH FHQWUDQ HQ OD REWHQFLyQ GH PRGHORV
PDWHPiWLFRV SDUD VLVWHPDV GLQiPLFRV SDUWLHQGR GH ORV GDWRV REVHUYDGRV HQ HO VLVWHPD
/-81*6HWUDWDSRUWDQWRGHGHWHUPLQDUXQPRGHORGHFDMDQHJUDVLVHSDUWHGHTXH
QRH[LVWHXQDIRUPDGHPRGHORRXQPRGHORGHFDMDJULVGHXQVLVWHPDGLQiPLFRDSDUWLUGH
ORVYDORUHVGHHQWUDGDVDOLGDREVHUYDGRVGDWRVH[SHULPHQWDOHV
 /DDVXQFLyQGHUHODFLRQHVQROLQHDOHVHQWUHORVGDWRVGHHQWUDGD\VDOLGDSURSRUFLRQD
XQDPD\RUIOH[LELOLGDGSDUDGHVFULELUXQVLVWHPD6LUGHQRWDDXQYHFWRUHVWtPXOR\XGHQRWD
HO HVWDGR GH QXHVWUR VLVWHPD OD LQJHQLHUtD GH FRQWURO FRQVLGHUD FXDWUR SRVLEOHV WLSRV GH
PRGHORVSDUDORVVLVWHPDVGLQiPLFRVQROLQHDOHVYHUHFXDFLRQHVD
Modelo I X(k+1) =  (ai * X(k-i)) + f(U(k), ... U(k-q+1)) 
Modelo II X(k+1) =  (bi * U(k-i)) + f(X(k), ... X(k-p+1)) 
Modelo III X(k+1)= f(X(k)...X(k+p-1)) + g(U(k).....U(k-q+1)) 
Modelo IV X(k+1)= f(X(k)...X(k+p+1); U(k).....U(k-q+1)) 

 (Q HVWD 7HVLV VH KD RSWDGR SRU HO PRGHOR ,9 GyQGH f HV OD IXQFLyQPRGHOR D
GHWHUPLQDU$GHPiV HQ QXHVWUR FDVRX VHUi XQ YHFWRU GH OD IRUPD Tcdm(x,t), Hcdm(x,t)
GyQGHxGHQRWDODSURIXQGLGDGUHODWLYDDODVXSHUILFLHGHOWHUUHQRRGLVWDQFLDDODERFDGHOD
FDYLGDGtUHSUHVHQWDDOWLHPSRGLVFUHWRTcdmHVODWHPSHUDWXUDGLDULDPHGLDHQHOHQGRNDUVW
\HcdmVHUiODKXPHGDGUHODWLYDGLDULDPHGLDHQHOHQGRNDUVW
 &DEHODSRVLELOLGDGGHFRQVLGHUDUGRVSODQWHDPLHQWRVGLIHUHQWHV
 0RGHORVELGLPHQVLRQDOHV'GHSHQGLHQWHVGHx,tUHIHULGRVDODLUHH[WHULRU(QHVWH
FDVR U VHUi XQ YHFWRU WLSR Tadm(t), Hadm(t) VLHQGR Tadm OD WHPSHUDWXUD GLDULD
PHGLDH[WHULRUHQODHVWDFLyQGHUHIHUHQFLDPiVSUy[LPD\HadmODKXPHGDGUHODWLYD
GLDULDPHGLDH[WHULRU
X(x,k+1)= f(X(x,k)...X(x,k+p+1); U(k).....U(k-q+1)) 
 0RGHORV XQGLPHQVLRQDOHV ' GHSHQGLHQWHV GH t UHIHULGRV DO QLYHO GH FXHYD R
HVWDFLyQSUHFHGHQWH(VWDRSFLyQHVLQWHUHVDQWHVLQRFRQRFHPRVxFRQSUHFLVLyQ6HD
Xj = (Tjcdm(t), Hjcdm(t))GyQGHjGHQRWDHOQLYHORHVWDFLyQGHOVLVWHPD/DGLQiPLFD
GHOVLVWHPDYHQGUiGHILQLGDGHIRUPDUHFXUVLYDSRU
Xj(k+1)= f(Xj(k)...Xj(k+p+1); Xj-1(k)..... Xj-1(k-q+1)) 
 (Q WRGRV ORV FDVRV FRQ UHIHUHQFLD D ODV GHVFULSFLRQHV IDFLOLWDGDV SRU ODV HVWDFLRQHV
PHWHRUROyJLFDVGHUHIHUHQFLDVHFRQVLGHUDUiQODVVLJXLHQWHVFRQGLFLRQHVGHFRQWRUQR



 6L x  P X = [Tadm(t), Hadm(t)] RU = [Tadm(t), Hadm(t)], GyQGH Tadm \ 
Hadm VRQODWHPSHUDWXUD\KXPHGDGUHODWLYDGLDULDVPHGLDVUHJLVWUDGDVSRUODHVWDFLyQ
PHWHRUROyJLFDGHUHIHUHQFLD
 6Lx PX = [Tgdm(t)]GyQGHTgdmGHQRWDODWHPSHUDWXUDGHOVXHORH[WHULRUD
PGHSURIXQGLGDGUHJLVWUDGDSRUODHVWDFLyQPHWHRUROyJLFDGHUHIHUHQFLD
 ([LVWHQGLYHUVDVHVWUDWHJLDV\PpWRGRVSDUDGHWHUPLQDU f().(VWD LGHQWLILFDFLyQSXHGH
UHDOL]DUVHPHGLDQWHHOXVRGHPRGHORVJHQHUDOHVQR OLQHDOHV WDOHVFRPRUHGHVQHXURGLIXVDV
UHGHVQHXURQDOHVVHULHVGH9ROWHUUDFRPELQDFLRQHVHQFDVFDGDGHUHGHVQHXURQDOHVFRQILOWURV
OLQHDOHVHWF
 (QHVWD7HVLVVHKDRSWDGRSRUHOXVRGHUHGHVQHXURQDOHVDUWLILFLDOHV6RQQXPHURVRV
ORV WUDEDMRV GHVDUUROODGRV SRU OD FRPXQLGDG FOLPDWROyJLFD TXH KDQ DGRSWDGR ODV UHGHV
QHXURQDOHV DUWLILFLDOHV $11V FRPR KHUUDPLHQWD SDUD GHHVFDODU D SDUWLU GH OD FLUFXODFLyQ
DWPRVIpULFD D JUDQ HVFDOD YDULDEOHV FOLPiWLFDV D HVFDOD ORFDO R UHJLRQDO +(:,7621 	
&5$1( &$9$=26  /DV UHGHV QHXURQDOHV DUWLILFLDOHV FRPRPRGHORV GH FDMD
QHJUD SURSRUFLRQDQ XQD HVWUXFWXUDPDWHPiWLFDPHQWH IOH[LEOH SDUD LGHQWLILFDU UHODFLRQHV QR
OLQHDOHV FRPSOHMDV HQWUH FRQMXQWRV GH GDWRV GH HQWUDGD \ VDOLGD VLQ WUDWDU GH H[SOLFDU OD
QDWXUDOH]DGHOIHQyPHQRHQHVWXGLR%(9,/$&48($HWDO
 8QIDFWRUOLPLWDQWHHQHVWDWpFQLFD672&.(5HVHOKHFKRGHTXHODVUHGHV
QHXURQDOHVQHFHVLWDQVHUHQWUHQDGDVFRQVLPXODFLRQHVGHOPRGHORDLGHQWLILFDU\SXHVWRTXH
ORVFRQMXQWRVGHGDWRVFRQORVTXHVHYDDHQWUHQDUDODUHGVXSRQHQXQYROXPHQLPSRUWDQWHGH
LQIRUPDFLyQ HO GHVDUUROOR GH HVWRV PRGHORV H[LJH XQ HVIXHU]R FRPSXWDFLRQDO LPSRUWDQWH
$XQTXH XQD YH] UHVXHOWD OD LGHQWLILFDFLyQ HO FiOFXOR GH UHVSXHVWDV GHOPRGHOR D GLIHUHQWHV
HVWtPXORVSXHGHUHDOL]DUVHGHXQDIRUPDPX\HILFLHQWH
 2EYLDPHQWH OD FDOLGDG GHO PRGHOR GHSHQGH GH OD FDOLGDG GH ORV GDWRV FRQ TXH VH
HIHFWXDUiQODVVLPXODFLRQHV

5HGHVQHXURQDOHVDUWLILFLDOHV\PDSDVPXOWLSDUDPpWULFRVQROLQHDOHV
 /DV UHGHV QHXURQDOHV DUWLILFLDOHV HVWiQ ELROyJLFDPHQWH LQVSLUDGDV HVWR HV HVWiQ
FRPSXHVWDVGHHOHPHQWRVTXHLPLWDQGHDOJXQDPDQHUDODVIXQFLRQHVPiVHOHPHQWDOHVGHXQD
QHXURQD ELROyJLFD :$66(50$1   (VWDV UHGHV SUHVHQWDQ ODV VLJXLHQWHV
FDUDFWHUtVWLFDV
x &DSDFLGDG GH DSUHQGL]DMH 8QD UHG QHXURQDO DUWLILFLDO SXHGH PRGLILFDU VX
FRQRFLPLHQWRFRPRUHVSXHVWDDVXHQWRUQR'DGRVXQFRQMXQWRGHHQWUDGDVHVWtPXORV
\ VDOLGDV GHVHDGDV UHVSXHVWDV SXHGH DXWRDMXVWDUVH SDUD SURGXFLU UHVSXHVWDV
FRQVLVWHQWHVFRQORVGDWRV
x &DSDFLGDGGHJHQHUDOL]DFLyQ8QDYH]ODUHGKDVLGRHQWUHQDGDVXUHVSXHVWDSXHGHVHU
HQFLHUWRJUDGRLQVHQVLEOHDSHTXHxRVFDPELRVHQVXVHVWtPXORV
x &DSDFLGDG GH DEVWUDFFLyQ $OJXQRV PRGHORV GH UHGHV QHXURQDOHV DUWLILFLDOHV VRQ
FDSDFHVGHDEVWUDHUODHVHQFLDGHXQFRQMXQWRGHHVWtPXORV
 8VDUHPRV UHGHV QHXURQDOHV DUWLILFLDOHV PXOWLFDSD $0)11 Artificial Multilayer 
Feedforward Neural NetworksR0/3Multilayer PerceptroQDVtFRPRPRGHORVGHULYDGRV
GHODV0/3\HVSHFLDOL]DGRVHQHOSURFHVDPLHQWRGHVHULHVWHPSRUDOHV(VWDVHOHFFLyQVHGHEH
DTXHODV0/3IXQFLRQDQELHQFRPRLGHQWLILFDGRUHVRDSUR[LPDGRUHVXQLYHUVDOHVGHIXQFLRQHV
RPDSDVPXOWLSDUDPpWULFRV /RV DSUR[LPDGRUHV XQLYHUVDOHV VRQ HQWLGDGHVPDWHPiWLFDV TXH
SURSRUFLRQDQXQDUHSUHVHQWDFLyQXQLIRUPHGHXQDHQWLGDGnGLPHQVLRQDOFRQXQFLHUWRJUDGR
GH HUURU DVXPLEOH \ SUHGHWHUPLQDGR D SDUWLU GH XQ FRQMXQWR GH GDWRV GH SXQWRV n
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
x Modelos a posteriori o modelos de caja negra (a posteriori modeling or black-box 
model)6HFRQVWUX\HXQPRGHOREDVDGRVRODPHQWHHQORVGDWRVPHGLFLRQHVUHJLVWURV
 VLQ WHQHU SUHYLR FRQRFLPLHQWR GH ODV OH\HV ItVLFDV R TXtPLFDV TXH LQWHUYLHQHQ \
ULJHQ HO VLVWHPD 6H GHVFULEH HO FRPSRUWDPLHQWR HVWR HV FXDO HV OD UHODFLyQ FDXVD
HIHFWRHQEDVHDORVGDWRVGLVSRQLEOHVHOFyPRUHVSRQGHHOVLVWHPDHQIXQFLyQGHORV
GLVWLQWRVHVWtPXORVFDUDFWHUL]DQGRVXGLQiPLFD
x Modelos de caja gris (Grey-box model)FRPELQDQXQDHVWUXFWXUD WHyULFDSDUFLDOFRQ
GDWRV SDUD FRPSOHWDU HO PRGHOR /D HVWUXFWXUD WHyULFD SXHGHQ VHU PRGHORV TXH
VRODPHQWHQHFHVLWDQXQFRQMXQWRGHYDORUHVHQVXVSDUiPHWURVREWHQLGRVDSDUWLUGHORV
GDWRVRH[WUDtGRVGHODOLWHUDWXUDH[LVWHQWH/DPD\RUtDGHORVPRGHORVVRQGHHVWHWLSR
 /DV WpFQLFDV GH LGHQWLILFDFLyQ GH VLVWHPDV VH FHQWUDQ HQ OD REWHQFLyQ GH PRGHORV
PDWHPiWLFRV SDUD VLVWHPDV GLQiPLFRV SDUWLHQGR GH ORV GDWRV REVHUYDGRV HQ HO VLVWHPD
/-81*6HWUDWDSRUWDQWRGHGHWHUPLQDUXQPRGHORGHFDMDQHJUDVLVHSDUWHGHTXH
QRH[LVWHXQDIRUPDGHPRGHORRXQPRGHORGHFDMDJULVGHXQVLVWHPDGLQiPLFRDSDUWLUGH
ORVYDORUHVGHHQWUDGDVDOLGDREVHUYDGRVGDWRVH[SHULPHQWDOHV
 /DDVXQFLyQGHUHODFLRQHVQROLQHDOHVHQWUHORVGDWRVGHHQWUDGD\VDOLGDSURSRUFLRQD
XQDPD\RUIOH[LELOLGDGSDUDGHVFULELUXQVLVWHPD6LUGHQRWDDXQYHFWRUHVWtPXOR\XGHQRWD
HO HVWDGR GH QXHVWUR VLVWHPD OD LQJHQLHUtD GH FRQWURO FRQVLGHUD FXDWUR SRVLEOHV WLSRV GH
PRGHORVSDUDORVVLVWHPDVGLQiPLFRVQROLQHDOHVYHUHFXDFLRQHVD
Modelo I X(k+1) =  (ai * X(k-i)) + f(U(k), ... U(k-q+1)) 
Modelo II X(k+1) =  (bi * U(k-i)) + f(X(k), ... X(k-p+1)) 
Modelo III X(k+1)= f(X(k)...X(k+p-1)) + g(U(k).....U(k-q+1)) 
Modelo IV X(k+1)= f(X(k)...X(k+p+1); U(k).....U(k-q+1)) 

 (Q HVWD 7HVLV VH KD RSWDGR SRU HO PRGHOR ,9 GyQGH f HV OD IXQFLyQPRGHOR D
GHWHUPLQDU$GHPiV HQ QXHVWUR FDVRX VHUi XQ YHFWRU GH OD IRUPD Tcdm(x,t), Hcdm(x,t)
GyQGHxGHQRWDODSURIXQGLGDGUHODWLYDDODVXSHUILFLHGHOWHUUHQRRGLVWDQFLDDODERFDGHOD
FDYLGDGtUHSUHVHQWDDOWLHPSRGLVFUHWRTcdmHVODWHPSHUDWXUDGLDULDPHGLDHQHOHQGRNDUVW
\HcdmVHUiODKXPHGDGUHODWLYDGLDULDPHGLDHQHOHQGRNDUVW
 &DEHODSRVLELOLGDGGHFRQVLGHUDUGRVSODQWHDPLHQWRVGLIHUHQWHV
 0RGHORVELGLPHQVLRQDOHV'GHSHQGLHQWHVGHx,tUHIHULGRVDODLUHH[WHULRU(QHVWH
FDVR U VHUi XQ YHFWRU WLSR Tadm(t), Hadm(t) VLHQGR Tadm OD WHPSHUDWXUD GLDULD
PHGLDH[WHULRUHQODHVWDFLyQGHUHIHUHQFLDPiVSUy[LPD\HadmODKXPHGDGUHODWLYD
GLDULDPHGLDH[WHULRU
X(x,k+1)= f(X(x,k)...X(x,k+p+1); U(k).....U(k-q+1)) 
 0RGHORV XQGLPHQVLRQDOHV ' GHSHQGLHQWHV GH t UHIHULGRV DO QLYHO GH FXHYD R
HVWDFLyQSUHFHGHQWH(VWDRSFLyQHVLQWHUHVDQWHVLQRFRQRFHPRVxFRQSUHFLVLyQ6HD
Xj = (Tjcdm(t), Hjcdm(t))GyQGHjGHQRWDHOQLYHORHVWDFLyQGHOVLVWHPD/DGLQiPLFD
GHOVLVWHPDYHQGUiGHILQLGDGHIRUPDUHFXUVLYDSRU
Xj(k+1)= f(Xj(k)...Xj(k+p+1); Xj-1(k)..... Xj-1(k-q+1)) 
 (Q WRGRV ORV FDVRV FRQ UHIHUHQFLD D ODV GHVFULSFLRQHV IDFLOLWDGDV SRU ODV HVWDFLRQHV
PHWHRUROyJLFDVGHUHIHUHQFLDVHFRQVLGHUDUiQODVVLJXLHQWHVFRQGLFLRQHVGHFRQWRUQR



 6L x  P X = [Tadm(t), Hadm(t)] RU = [Tadm(t), Hadm(t)], GyQGH Tadm \ 
Hadm VRQODWHPSHUDWXUD\KXPHGDGUHODWLYDGLDULDVPHGLDVUHJLVWUDGDVSRUODHVWDFLyQ
PHWHRUROyJLFDGHUHIHUHQFLD
 6Lx PX = [Tgdm(t)]GyQGHTgdmGHQRWDODWHPSHUDWXUDGHOVXHORH[WHULRUD
PGHSURIXQGLGDGUHJLVWUDGDSRUODHVWDFLyQPHWHRUROyJLFDGHUHIHUHQFLD
 ([LVWHQGLYHUVDVHVWUDWHJLDV\PpWRGRVSDUDGHWHUPLQDU f().(VWD LGHQWLILFDFLyQSXHGH
UHDOL]DUVHPHGLDQWHHOXVRGHPRGHORVJHQHUDOHVQR OLQHDOHV WDOHVFRPRUHGHVQHXURGLIXVDV
UHGHVQHXURQDOHVVHULHVGH9ROWHUUDFRPELQDFLRQHVHQFDVFDGDGHUHGHVQHXURQDOHVFRQILOWURV
OLQHDOHVHWF
 (QHVWD7HVLVVHKDRSWDGRSRUHOXVRGHUHGHVQHXURQDOHVDUWLILFLDOHV6RQQXPHURVRV
ORV WUDEDMRV GHVDUUROODGRV SRU OD FRPXQLGDG FOLPDWROyJLFD TXH KDQ DGRSWDGR ODV UHGHV
QHXURQDOHV DUWLILFLDOHV $11V FRPR KHUUDPLHQWD SDUD GHHVFDODU D SDUWLU GH OD FLUFXODFLyQ
DWPRVIpULFD D JUDQ HVFDOD YDULDEOHV FOLPiWLFDV D HVFDOD ORFDO R UHJLRQDO +(:,7621 	
&5$1( &$9$=26  /DV UHGHV QHXURQDOHV DUWLILFLDOHV FRPRPRGHORV GH FDMD
QHJUD SURSRUFLRQDQ XQD HVWUXFWXUDPDWHPiWLFDPHQWH IOH[LEOH SDUD LGHQWLILFDU UHODFLRQHV QR
OLQHDOHV FRPSOHMDV HQWUH FRQMXQWRV GH GDWRV GH HQWUDGD \ VDOLGD VLQ WUDWDU GH H[SOLFDU OD
QDWXUDOH]DGHOIHQyPHQRHQHVWXGLR%(9,/$&48($HWDO
 8QIDFWRUOLPLWDQWHHQHVWDWpFQLFD672&.(5HVHOKHFKRGHTXHODVUHGHV
QHXURQDOHVQHFHVLWDQVHUHQWUHQDGDVFRQVLPXODFLRQHVGHOPRGHORDLGHQWLILFDU\SXHVWRTXH
ORVFRQMXQWRVGHGDWRVFRQORVTXHVHYDDHQWUHQDUDODUHGVXSRQHQXQYROXPHQLPSRUWDQWHGH
LQIRUPDFLyQ HO GHVDUUROOR GH HVWRV PRGHORV H[LJH XQ HVIXHU]R FRPSXWDFLRQDO LPSRUWDQWH
$XQTXH XQD YH] UHVXHOWD OD LGHQWLILFDFLyQ HO FiOFXOR GH UHVSXHVWDV GHOPRGHOR D GLIHUHQWHV
HVWtPXORVSXHGHUHDOL]DUVHGHXQDIRUPDPX\HILFLHQWH
 2EYLDPHQWH OD FDOLGDG GHO PRGHOR GHSHQGH GH OD FDOLGDG GH ORV GDWRV FRQ TXH VH
HIHFWXDUiQODVVLPXODFLRQHV

5HGHVQHXURQDOHVDUWLILFLDOHV\PDSDVPXOWLSDUDPpWULFRVQROLQHDOHV
 /DV UHGHV QHXURQDOHV DUWLILFLDOHV HVWiQ ELROyJLFDPHQWH LQVSLUDGDV HVWR HV HVWiQ
FRPSXHVWDVGHHOHPHQWRVTXHLPLWDQGHDOJXQDPDQHUDODVIXQFLRQHVPiVHOHPHQWDOHVGHXQD
QHXURQD ELROyJLFD :$66(50$1   (VWDV UHGHV SUHVHQWDQ ODV VLJXLHQWHV
FDUDFWHUtVWLFDV
x &DSDFLGDG GH DSUHQGL]DMH 8QD UHG QHXURQDO DUWLILFLDO SXHGH PRGLILFDU VX
FRQRFLPLHQWRFRPRUHVSXHVWDDVXHQWRUQR'DGRVXQFRQMXQWRGHHQWUDGDVHVWtPXORV
\ VDOLGDV GHVHDGDV UHVSXHVWDV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 $OJXQRV PRGHORV GH UHGHV QHXURQDOHV DUWLILFLDOHV VRQ
FDSDFHVGHDEVWUDHUODHVHQFLDGHXQFRQMXQWRGHHVWtPXORV
 8VDUHPRV UHGHV QHXURQDOHV DUWLILFLDOHV PXOWLFDSD $0)11 Artificial Multilayer 
Feedforward Neural NetworksR0/3Multilayer PerceptroQDVtFRPRPRGHORVGHULYDGRV
GHODV0/3\HVSHFLDOL]DGRVHQHOSURFHVDPLHQWRGHVHULHVWHPSRUDOHV(VWDVHOHFFLyQVHGHEH
DTXHODV0/3IXQFLRQDQELHQFRPRLGHQWLILFDGRUHVRDSUR[LPDGRUHVXQLYHUVDOHVGHIXQFLRQHV
RPDSDVPXOWLSDUDPpWULFRV /RV DSUR[LPDGRUHV XQLYHUVDOHV VRQ HQWLGDGHVPDWHPiWLFDV TXH
SURSRUFLRQDQXQDUHSUHVHQWDFLyQXQLIRUPHGHXQDHQWLGDGnGLPHQVLRQDOFRQXQFLHUWRJUDGR
GH HUURU DVXPLEOH \ SUHGHWHUPLQDGR D SDUWLU GH XQ FRQMXQWR GH GDWRV GH SXQWRV n
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 aikVDOLGDGHOQRGRipVLPRGHODFDSDk
 EikHQWUDGDDOQRGRipVLPRGHODFDSDk
 /DHQWUDGDDOQRGRjpVLPRGHODSULPHUDFDSDRFXOWDVHUi
ej1 = (Wij0·ei0+Bj1), i=0...N0 
 /DHQWUDGDDOQRGRjpVLPRGHODFDSDk+1VHUi
ej(k+1) = (Wijk·eik+Bj(k+1)), i=0...Nk 
 <ODVDOLGDGHOQRGRLpVLPRGHODFDSDkVHUi
aik=S(eik) 
 (QJHQHUDONNVRODPHQWHSXHGHDSUR[LPDUIXQFLRQHV%RUHOPHGLEOHV.26.2
(OFULWHULRGHIXQFLyQ%RUHORIXQFLyQ%RUHOPHGLEOHHVWDEOHFHODUHODFLyQHQWUHODPHGLELOLGDG
\ODFRQWLQXLGDGGHIXQFLRQHVHQORVHVSDFLRVGH+DXVGRUIIORFDOPHQWHFRPSDFWRV+$/026
\GHIRUPDJHQHUDO\GHVGHXQSXQWRGHYLVWDSUiFWLFRHVHFULWHULRGHLGHQWLILFDELOLGDG
IXQFLRQDO VH SXHGH HQWHQGHU FRPR TXH NN SXHGH DSUR[LPDU FRQ XQ JUDGR GH SUHFLVLyQ
GHVHDGR 0$67(56 &XDOTXLHU IXQFLyQ FRQWLQXD FRQ VRSRUWH FRPSDFWR HVWR HV
FXDOTXLHU IXQFLyQ FRQWLQXDGHILQLGD VREUHXQGRPLQLR FHUUDGR\DFRWDGR FXDOTXLHU IXQFLyQ
GHILQLGD SRU XQD FROHFFLyQ ILQLWD GH SXQWRV \ IXQFLRQHV TXH R ELHQ QR WLHQHQ VRSRUWH
FRPSDFWRRELHQQRVRQFRQWLQXDVSHURTXHWLHQHQXQQ~PHURILQLWRGHGLVFRQWLQXLGDGHV
 $GHPiVVHKDGHPRVWUDGRTXHVLfHVLGHQWLILFDEOHHOQ~PHURGHQHXURQDVQHFHVDULRHV
ILQLWR\FRPRPi[LPRVHSUHFLVDUiQGRVFDSDVRFXOWDV(OQXPHURGHQHXURQDVHQFDGDFDSD
GHSHQGHGHORVJUDGRVGHLQGHSHQGHQFLDGHORVGDWRVGHOFRQMXQWRVRSRUWH
 /D LPSOHPHQWDFLyQ GH HVWH WLSR GH UHGHV VH KD HIHWXDGR HQ2FWDYH &RPR HMHPSOR
VLPSOLILFDGRVHPXHVWUDHOSURJUDPDGHSURFHVDPLHQWRHOPDSDNNGHOVXEVLVWHPDGLQiPLFR
Tadm-Tgdm WHPSHUDWXUDGLDULDPHGLDDPELHQWDODPIUHQWHD OD WHPSHUDWXUDGHOVXHOR
GLDULDPHGLD D P (O FRQMXQWR GH SDUiPHWURV TXH GHILQHQ OD UHG IRUPDQ XQ DUUD\ XQ
YHFWRUGHQRPLQDGRHQHVWHFDVR fenotipo(OSURJUDPDWUDQVIRUPDHOYHFWRUHQ ODVPDWULFHV
GHOQHXURPRGHOR/DEDVHGHGDWRVFOLPiWLFRVIRUPDGDSRUODVVHULHVWHPSRUDOHVGHVXSHUILFLH
\VHULHVWHPSRUDOHVVXEWHUUiQHDVVHKDQFRQYHUWLGRHQPDWULFHVLQGH[DGDVWLSRT(tiempo,serie)
GyQGHserieHVHOLQGLFHiTadmiTgdmTXHLGHQWLILFDDODVHULHGHGDWRV
function testNeuralGATotal(fenotipo)
% Modelo tipo {Tf(t) = NN (Ta(t),Tf(t-1))}
% Fenotipo es un vector (array) donde cada valor es un parámetro de la red
global N0 % Número total de entrada
global N1 % Número total de neuronas en primera capa oculta
global N2 % Número total de neuronas en segunda capa oculta
global N3 % Número total de salidas
global Z  % Matriz de datos de entrenamiento escalados
global Tf % Valores pronosticados por la red
global Inicio
global Fin
global iTadm % Indice para Tadm
global iTgdm % Indice para Tgdm
global B1
global B2


global B3
global W1
global W2
global W3
% Convertir el array de parámetros a la estructura de la red
cuantos=1;
for j=1:N1
 B1(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N0
  W1(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
 
for j=1:N2
 B2(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N1
  W2(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
for j=1:N3
 B3(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N2
  W3(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
 
% Procesar modelo
a1=zeros(N1,1);
a2=zeros(N2,1);
Taux=NaN*ones(size(Z)); % Valores pronosticados
Taux(1,:)=Z(1,:);
for t=Inicio+1:Fin,
if not(isnan(Z(t,iTadm))) && not(isnan(Taux(t-1,iTgdm)))
 for i=1:N1 % Primera capa oculta
  a1(i)=-B1(i);
  a1(i)+=W1(1,i)*Z(t,iTadm);
  a1(i)+=W1(2,i)*Taux(t-1,iTgdm);
  a1(i)=tansig(a1(i));
  end %i
 for i=1:N2 % Segunda capa oculta
  a2(i)=-B2(i);
  for j=1:N1,
   a2(i)+=W2(j,i)*a1(j);
   end %j
  a2(i)=tansig(a2(i));
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
 NkQ~PHURGHQRGRVGHODFDSDk
 Bk%LDVGHOQRGRipVLPRGHODFDSDk
 aikVDOLGDGHOQRGRipVLPRGHODFDSDk
 EikHQWUDGDDOQRGRipVLPRGHODFDSDk
 /DHQWUDGDDOQRGRjpVLPRGHODSULPHUDFDSDRFXOWDVHUi
ej1 = (Wij0·ei0+Bj1), i=0...N0 
 /DHQWUDGDDOQRGRjpVLPRGHODFDSDk+1VHUi
ej(k+1) = (Wijk·eik+Bj(k+1)), i=0...Nk 
 <ODVDOLGDGHOQRGRLpVLPRGHODFDSDkVHUi
aik=S(eik) 
 (QJHQHUDONNVRODPHQWHSXHGHDSUR[LPDUIXQFLRQHV%RUHOPHGLEOHV.26.2
(OFULWHULRGHIXQFLyQ%RUHORIXQFLyQ%RUHOPHGLEOHHVWDEOHFHODUHODFLyQHQWUHODPHGLELOLGDG
\ODFRQWLQXLGDGGHIXQFLRQHVHQORVHVSDFLRVGH+DXVGRUIIORFDOPHQWHFRPSDFWRV+$/026
\GHIRUPDJHQHUDO\GHVGHXQSXQWRGHYLVWDSUiFWLFRHVHFULWHULRGHLGHQWLILFDELOLGDG
IXQFLRQDO VH SXHGH HQWHQGHU FRPR TXH NN SXHGH DSUR[LPDU FRQ XQ JUDGR GH SUHFLVLyQ
GHVHDGR 0$67(56 &XDOTXLHU IXQFLyQ FRQWLQXD FRQ VRSRUWH FRPSDFWR HVWR HV
FXDOTXLHU IXQFLyQ FRQWLQXDGHILQLGD VREUHXQGRPLQLR FHUUDGR\DFRWDGR FXDOTXLHU IXQFLyQ
GHILQLGD SRU XQD FROHFFLyQ ILQLWD GH SXQWRV \ IXQFLRQHV TXH R ELHQ QR WLHQHQ VRSRUWH
FRPSDFWRRELHQQRVRQFRQWLQXDVSHURTXHWLHQHQXQQ~PHURILQLWRGHGLVFRQWLQXLGDGHV
 $GHPiVVHKDGHPRVWUDGRTXHVLfHVLGHQWLILFDEOHHOQ~PHURGHQHXURQDVQHFHVDULRHV
ILQLWR\FRPRPi[LPRVHSUHFLVDUiQGRVFDSDVRFXOWDV(OQXPHURGHQHXURQDVHQFDGDFDSD
GHSHQGHGHORVJUDGRVGHLQGHSHQGHQFLDGHORVGDWRVGHOFRQMXQWRVRSRUWH
 /D LPSOHPHQWDFLyQ GH HVWH WLSR GH UHGHV VH KD HIHWXDGR HQ2FWDYH &RPR HMHPSOR
VLPSOLILFDGRVHPXHVWUDHOSURJUDPDGHSURFHVDPLHQWRHOPDSDNNGHOVXEVLVWHPDGLQiPLFR
Tadm-Tgdm WHPSHUDWXUDGLDULDPHGLDDPELHQWDODPIUHQWHD OD WHPSHUDWXUDGHOVXHOR
GLDULDPHGLD D P (O FRQMXQWR GH SDUiPHWURV TXH GHILQHQ OD UHG IRUPDQ XQ DUUD\ XQ
YHFWRUGHQRPLQDGRHQHVWHFDVR fenotipo(OSURJUDPDWUDQVIRUPDHOYHFWRUHQ ODVPDWULFHV
GHOQHXURPRGHOR/DEDVHGHGDWRVFOLPiWLFRVIRUPDGDSRUODVVHULHVWHPSRUDOHVGHVXSHUILFLH
\VHULHVWHPSRUDOHVVXEWHUUiQHDVVHKDQFRQYHUWLGRHQPDWULFHVLQGH[DGDVWLSRT(tiempo,serie)
GyQGHserieHVHOLQGLFHiTadmiTgdmTXHLGHQWLILFDDODVHULHGHGDWRV
function testNeuralGATotal(fenotipo)
% Modelo tipo {Tf(t) = NN (Ta(t),Tf(t-1))}
% Fenotipo es un vector (array) donde cada valor es un parámetro de la red
global N0 % Número total de entrada
global N1 % Número total de neuronas en primera capa oculta
global N2 % Número total de neuronas en segunda capa oculta
global N3 % Número total de salidas
global Z  % Matriz de datos de entrenamiento escalados
global Tf % Valores pronosticados por la red
global Inicio
global Fin
global iTadm % Indice para Tadm
global iTgdm % Indice para Tgdm
global B1
global B2


global B3
global W1
global W2
global W3
% Convertir el array de parámetros a la estructura de la red
cuantos=1;
for j=1:N1
 B1(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N0
  W1(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
 
for j=1:N2
 B2(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N1
  W2(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
for j=1:N3
 B3(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N2
  W3(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
 
% Procesar modelo
a1=zeros(N1,1);
a2=zeros(N2,1);
Taux=NaN*ones(size(Z)); % Valores pronosticados
Taux(1,:)=Z(1,:);
for t=Inicio+1:Fin,
if not(isnan(Z(t,iTadm))) && not(isnan(Taux(t-1,iTgdm)))
 for i=1:N1 % Primera capa oculta
  a1(i)=-B1(i);
  a1(i)+=W1(1,i)*Z(t,iTadm);
  a1(i)+=W1(2,i)*Taux(t-1,iTgdm);
  a1(i)=tansig(a1(i));
  end %i
 for i=1:N2 % Segunda capa oculta
  a2(i)=-B2(i);
  for j=1:N1,
   a2(i)+=W2(j,i)*a1(j);
   end %j
  a2(i)=tansig(a2(i));
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
  end %i
 a3=-B3(1); % Capa de salida
 for j=1:N2,
  a3+=W3(j,1)*a2(j);
  end %j 
 a3=tansig(a3);
 Taux(t,iTgdm)=a3;
 Tf(t,iTgdm) = Escala(a3);
 else
  Tf(t,iTgdm) = T(t,iTgdm);
  Taux(t,iTgdm)=Z(t,iTgdm);
  end
end % Bucle t
% Mostrar resultados
B=Inicio:Fin;
figure(2)
plot(B,T(:,iTadm),'b', B, T(:,iTgdm),'g', B, Tf(:,iTgdm),'r');
(MHPSORGHPDSD7JGPW 117DGPW7JGPW

5HGHVSDUDVHULHVWHPSRUDOHV7/)1Time-Lagged Feedforward Networks
 +D\YDULRVWLSRVGHUHGHVQHXURQDOHVTXHWLHQHQHVWUXFWXUDVGHPHPRULDLQWHUQDHQODV
TXHSXHGH DOPDFHQDU ORVYDORUHVSDVDGRVGH ODVYDULDEOHVGH HQWUDGD D OR ODUJRGHO WLHPSR
+D\GLIHUHQWHVPDQHUDVGHLQWURGXFLUODFDSDFLGDGGHPHPRULDHQXQDUHGQHXURQDOFRQHO
ILQ GH GHVDUUROODU XQD UHG QHXURQDO WHPSRUDO /RV GRV JUDQGHV JUXSRV GH UHGHV QHXURQDOHV
GLQiPLFDVXVDGDVSULQFLSDOPHQWHSDUDHODQiOLVLVGH VHULHV WHPSRUDOHV &28/,%$/<HWDO
$%',%,.(HWDOFLWDGRVSRU',%,.(VRQODV7/)1Time lagged feed-
forward networks R UHGHV GH SURSDJDFLyQ GLUHFWD FRQ UHWDGR GH WLHPSR \ ODV 511
5ecurrent networksRUHGHVUHFXUUHQWHV
 8QD7/)1HVXQDUHGQHXURQDOTXHVHIRUPXODPHGLDQWHODVXVWLWXFLyQGHODVQHXURQDV
GHODFDSDGHHQWUDGDGHXQD0/3SRUXQDHVWUXFWXUDGHPHPRULD(VWDPHPRULDVHGHQRPLQD
OtQHDGHUHWDUGRGHODIXHQWHGHGDWRVtap delay-line6HSXHGHGHVFRPSRQHUDVtHQGRVHWDSDV
HQFDVFDGD/DFDSDGHPHPRULD3(TXHHVXQDHWDSDGHUHSUHVHQWDFLyQOLQHDOGHOWLHPSR\XQ
PDSD QR OLQHDO HQWUH ORV HVSDFLRV GHOPDSD GH UHSUHVHQWDFLyQ \ HO GH GHFLVLyQ VDOLGD /D
OtQHDGHUHWDUGRSURGXFHXQPDSHDGRTXHSUHVHUYDODUHSUHVHQWDFLyQHQHOHVSDFLRGHODVHxDO
35,1&,3(HWDO3XHGHDVtDSUR[LPDUPDSDVLQYDULDQWHVHQHOWLHPSRTXHWLHQH
XQDUHJLyQGHVRSRUWHILQLWD

)LJXUD(VTXHPDGHXQDUHG7/)1FRQXQDVRODFDSDRFXOWDXQD~QLFDYDULDEOHGHHQWUDGD\XQHWDSDGH
PHPRULDGHSURIXQGLDGkFRQVWUXLGDFRQXQDOtQHDGHUHWDUGR)LJXUDWRPDGDGH',%,.(


Focused Gamma Neural Networks
 /DVPHPRULDVJDQPPDganmma memory PEVRQXQFDVRHVSHFLDOGHODVPHPRULDV
GLUHFWDV JHQHUDOL]DGDV generalized feedforward memory PE FX\D IXQFLyQ GH WUDQVIHUHQFLD
YLHQHGDGDSRU
g(n)=ǌ·(1-ǌ)n 
 6LHQGRn1\go(n)=İ(n)8QDPHPRULDJDQPDHVEiVLFDPHQWHXQFDVFDGDGHILOWURV
SDVREDMRFRQODPLVPDFRQVWDQWHGHWLHPSR(1-ǌ)
 &XDQGR OD PHPRULD JDQPD VH XVD FRPR SULPHUD FDSD GH XQD HVWUXFWXUD 7/)1 VH
GHQRPLQDUHGQHXURQDOJDQPDIRFDOL]DGD)*11focused gamma neural networks/DUHG
UHVXOWDQWH HV XQ DSUR[LPDGRU XQLYHUVDO GH IXQFLRQHV 35,1&,3( HW DO  &RPR
HMHPSOR &+$5$1,<$ 	 '8'8/  XWLOL]DQ HVWH WLSR GH UHGHV SDUD DSUR[LPDU
PRGHORVGHSUHGLFFLyQGHOOXYLD8VDQXQPLVPRFRHILFLHQWHGHPHPRULDSDUDWRGDVODVHWDSDV
GHODPHPRULDJDPPD(QODSUHVHQWH7HVLVODDSUR[LPDFLyQGHODGLQiPLFDPLFURFOLPiWLFDGH
DOJXQDVFDYLGDGHVVHKDLPSOHPHQWDGRFRQFRHILFLHQWHVGHPHPRULDGLIHUHQWHV(1-ǌi),\VHUiHO
DMXVWH GHO PRGHOR HO TXH GHWHUPLQDUi VL ODV FRQVWDQWHV GH WLHPSR VRQ LJXDOHV R QR /D
LPSOHPHQWDFLyQ VH KD UHDOL]DGR HQ 2FWDYH $SOLFDQ ODV LQGLFDFLRQHV VHxDODGDV SDUD OD
LPSOHPHQWDFLyQGHODV0/3
function RtestNeuralGATotal(fenotipo)
%               {Tf(t) = NN (x,Ta(t),Tf(t-1))}
% Fenotipo es un vector donde cada valor es un parametro
global N0 % Número total de entrada
global N1 % Número total de neuronas en primera capa oculta
global N2 % Número total de neuronas en segunda capa oculta
global N3 % Número total de salidas
global P  % Memory depth, Tadm(t-1)... Tadm(t-p+1)
global Q  % Memory depth, Tgdm(t-1), Tgdm(t-q+1)
global Z  % Series temporales escaladas
global T  % Series temporales no escaladas
global Tf % Valores pronosticados escalados
global Inicio
global Fin
global iTadm % Indice de Tadm
global iTgdm % Indice de Tgdm
global U
global B1
global B2
global B3
global W1
global W2
global W3
global zTInc
 
aux=a0=rand(N0,1);
a1=zeros(N1,1);
Taux=rand(size(Z)); % Inicialización aleatoria de la matriz de salida
 
% Construir matrices en base a topología y array de parámetros
cuantos=1;
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
  end %i
 a3=-B3(1); % Capa de salida
 for j=1:N2,
  a3+=W3(j,1)*a2(j);
  end %j 
 a3=tansig(a3);
 Taux(t,iTgdm)=a3;
 Tf(t,iTgdm) = Escala(a3);
 else
  Tf(t,iTgdm) = T(t,iTgdm);
  Taux(t,iTgdm)=Z(t,iTgdm);
  end
end % Bucle t
% Mostrar resultados
B=Inicio:Fin;
figure(2)
plot(B,T(:,iTadm),'b', B, T(:,iTgdm),'g', B, Tf(:,iTgdm),'r');
(MHPSORGHPDSD7JGPW 117DGPW7JGPW

5HGHVSDUDVHULHVWHPSRUDOHV7/)1Time-Lagged Feedforward Networks
 +D\YDULRVWLSRVGHUHGHVQHXURQDOHVTXHWLHQHQHVWUXFWXUDVGHPHPRULDLQWHUQDHQODV
TXHSXHGH DOPDFHQDU ORVYDORUHVSDVDGRVGH ODVYDULDEOHVGH HQWUDGD D OR ODUJRGHO WLHPSR
+D\GLIHUHQWHVPDQHUDVGHLQWURGXFLUODFDSDFLGDGGHPHPRULDHQXQDUHGQHXURQDOFRQHO
ILQ GH GHVDUUROODU XQD UHG QHXURQDO WHPSRUDO /RV GRV JUDQGHV JUXSRV GH UHGHV QHXURQDOHV
GLQiPLFDVXVDGDVSULQFLSDOPHQWHSDUDHODQiOLVLVGH VHULHV WHPSRUDOHV &28/,%$/<HWDO
$%',%,.(HWDOFLWDGRVSRU',%,.(VRQODV7/)1Time lagged feed-
forward networks R UHGHV GH SURSDJDFLyQ GLUHFWD FRQ UHWDGR GH WLHPSR \ ODV 511
5ecurrent networksRUHGHVUHFXUUHQWHV
 8QD7/)1HVXQDUHGQHXURQDOTXHVHIRUPXODPHGLDQWHODVXVWLWXFLyQGHODVQHXURQDV
GHODFDSDGHHQWUDGDGHXQD0/3SRUXQDHVWUXFWXUDGHPHPRULD(VWDPHPRULDVHGHQRPLQD
OtQHDGHUHWDUGRGHODIXHQWHGHGDWRVtap delay-line6HSXHGHGHVFRPSRQHUDVtHQGRVHWDSDV
HQFDVFDGD/DFDSDGHPHPRULD3(TXHHVXQDHWDSDGHUHSUHVHQWDFLyQOLQHDOGHOWLHPSR\XQ
PDSD QR OLQHDO HQWUH ORV HVSDFLRV GHOPDSD GH UHSUHVHQWDFLyQ \ HO GH GHFLVLyQ VDOLGD /D
OtQHDGHUHWDUGRSURGXFHXQPDSHDGRTXHSUHVHUYDODUHSUHVHQWDFLyQHQHOHVSDFLRGHODVHxDO
35,1&,3(HWDO3XHGHDVtDSUR[LPDUPDSDVLQYDULDQWHVHQHOWLHPSRTXHWLHQH
XQDUHJLyQGHVRSRUWHILQLWD

)LJXUD(VTXHPDGHXQDUHG7/)1FRQXQDVRODFDSDRFXOWDXQD~QLFDYDULDEOHGHHQWUDGD\XQHWDSDGH
PHPRULDGHSURIXQGLDGkFRQVWUXLGDFRQXQDOtQHDGHUHWDUGR)LJXUDWRPDGDGH',%,.(


Focused Gamma Neural Networks
 /DVPHPRULDVJDQPPDganmma memory PEVRQXQFDVRHVSHFLDOGHODVPHPRULDV
GLUHFWDV JHQHUDOL]DGDV generalized feedforward memory PE FX\D IXQFLyQ GH WUDQVIHUHQFLD
YLHQHGDGDSRU
g(n)=ǌ·(1-ǌ)n 
 6LHQGRn1\go(n)=İ(n)8QDPHPRULDJDQPDHVEiVLFDPHQWHXQFDVFDGDGHILOWURV
SDVREDMRFRQODPLVPDFRQVWDQWHGHWLHPSR(1-ǌ)
 &XDQGR OD PHPRULD JDQPD VH XVD FRPR SULPHUD FDSD GH XQD HVWUXFWXUD 7/)1 VH
GHQRPLQDUHGQHXURQDOJDQPDIRFDOL]DGD)*11focused gamma neural networks/DUHG
UHVXOWDQWH HV XQ DSUR[LPDGRU XQLYHUVDO GH IXQFLRQHV 35,1&,3( HW DO  &RPR
HMHPSOR &+$5$1,<$ 	 '8'8/  XWLOL]DQ HVWH WLSR GH UHGHV SDUD DSUR[LPDU
PRGHORVGHSUHGLFFLyQGHOOXYLD8VDQXQPLVPRFRHILFLHQWHGHPHPRULDSDUDWRGDVODVHWDSDV
GHODPHPRULDJDPPD(QODSUHVHQWH7HVLVODDSUR[LPDFLyQGHODGLQiPLFDPLFURFOLPiWLFDGH
DOJXQDVFDYLGDGHVVHKDLPSOHPHQWDGRFRQFRHILFLHQWHVGHPHPRULDGLIHUHQWHV(1-ǌi),\VHUiHO
DMXVWH GHO PRGHOR HO TXH GHWHUPLQDUi VL ODV FRQVWDQWHV GH WLHPSR VRQ LJXDOHV R QR /D
LPSOHPHQWDFLyQ VH KD UHDOL]DGR HQ 2FWDYH $SOLFDQ ODV LQGLFDFLRQHV VHxDODGDV SDUD OD
LPSOHPHQWDFLyQGHODV0/3
function RtestNeuralGATotal(fenotipo)
%               {Tf(t) = NN (x,Ta(t),Tf(t-1))}
% Fenotipo es un vector donde cada valor es un parametro
global N0 % Número total de entrada
global N1 % Número total de neuronas en primera capa oculta
global N2 % Número total de neuronas en segunda capa oculta
global N3 % Número total de salidas
global P  % Memory depth, Tadm(t-1)... Tadm(t-p+1)
global Q  % Memory depth, Tgdm(t-1), Tgdm(t-q+1)
global Z  % Series temporales escaladas
global T  % Series temporales no escaladas
global Tf % Valores pronosticados escalados
global Inicio
global Fin
global iTadm % Indice de Tadm
global iTgdm % Indice de Tgdm
global U
global B1
global B2
global B3
global W1
global W2
global W3
global zTInc
 
aux=a0=rand(N0,1);
a1=zeros(N1,1);
Taux=rand(size(Z)); % Inicialización aleatoria de la matriz de salida
 
% Construir matrices en base a topología y array de parámetros
cuantos=1;
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
for j=1:N0
 U(j)=fenotipo(cuantos);
 cuantos+=1;
 end
for j=1:N1
 B1(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N0
  W1(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
if N2!=0 % Two hidden layers
 a2=zeros(N2,1);
 for j=1:N2
  B2(j)=fenotipo(cuantos);
  cuantos+=1;
  for i=1:N1
   W2(i,j)=fenotipo(cuantos);
   cuantos+=1;
   end
  end
 for j=1:N3
  B3(j)=fenotipo(cuantos);
  cuantos+=1;
  for i=1:N2
   W3(i,j)=fenotipo(cuantos);
   cuantos+=1;
   end
  end
 else % Primera capa oculta
  for j=1:N3
   B3(j)=fenotipo(cuantos);
   cuantos+=1;
   for i=1:N1
    W3(i,j)=fenotipo(cuantos);
    cuantos+=1;
    end
   end
  end % if
aux=a0;
% Procesar FGNN
% Si no nulo, usar el valor en t=0 como condición de contorno
if not(isnan(Z(1,iTgdm)))
 Taux(1,iTgdm)=Z(1,iTgdm);
 end
for t=Inicio+1:Fin,
 condicion=not(isnan(Z(t,iTadm))) && not(isnan(Taux(t-1,iTgdm)));
 if condicion % Procesar si variables de entrada no nulas
  aux(1)=Z(t,iTadm); % Entrada: Tadm(t)
  indice=3;


  for i=1:P % Gamma Memory for Tadm
   aux(indice)=U(i)*a0(indice-1)+(1-U(i))*a0(indice);
   indice+=1;
   end %i
  aux(indice)=Taux(t-1,iTgdm); Siguiente entrada Tgdm(t-1)
  indice+=1;
  for i=1:Q % Gamma Memory para Tgdm
   aux(indice)=U(i+P)*a0(indice-1)+(1-U(i+P))*a0(indice);
   indice+=1;
   end %i
  a0=aux;
  for i=1:N1 % Primera capa oculta
   a1(i)=-B1(i);
   for j=1:N0,
    a1(i)+=W1(j,i)*a0(j);
    end %j
   a1(i)=tansig(a1(i));
   end %i
  if N2!=0 % Si existe, procesar segunda capa oculta
   for i=1:N2
    a2(i)=-B2(i);
    for j=1:N1,
     a2(i)+=W2(j,i)*a1(j);
     end %j
    a2(i)=tansig(a2(i));
    end %i
   a3=-B3(1);
   for j=1:N2, % Output layer
    a3+=W3(j,1)*a2(j);
    end %j 
   else
    a3=-B3(1);
    for j=1:N1, % Output layer
     a3+=W3(j,1)*a1(j);
     end %j 
    end % if
  a3=tansig(a3);
  if zTInc!=0 % If configured, add noise to output
   a3+=rnd(-zTInc,zTInc);
   end
  Taux(t,quien)=a3;
  Tf(t,quien) = -25+50*(a3+1)/2; % Escalado inverso
 else
  Tf(t,quien) = NaN;
  if not(isnan(Z(t,quien)))
   Taux(t,quien)=Z(t,quien);
   end
  end
 end % Bucle t
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
for j=1:N0
 U(j)=fenotipo(cuantos);
 cuantos+=1;
 end
for j=1:N1
 B1(j)=fenotipo(cuantos);
 cuantos+=1;
 for i=1:N0
  W1(i,j)=fenotipo(cuantos);
  cuantos+=1;
  end
 end
if N2!=0 % Two hidden layers
 a2=zeros(N2,1);
 for j=1:N2
  B2(j)=fenotipo(cuantos);
  cuantos+=1;
  for i=1:N1
   W2(i,j)=fenotipo(cuantos);
   cuantos+=1;
   end
  end
 for j=1:N3
  B3(j)=fenotipo(cuantos);
  cuantos+=1;
  for i=1:N2
   W3(i,j)=fenotipo(cuantos);
   cuantos+=1;
   end
  end
 else % Primera capa oculta
  for j=1:N3
   B3(j)=fenotipo(cuantos);
   cuantos+=1;
   for i=1:N1
    W3(i,j)=fenotipo(cuantos);
    cuantos+=1;
    end
   end
  end % if
aux=a0;
% Procesar FGNN
% Si no nulo, usar el valor en t=0 como condición de contorno
if not(isnan(Z(1,iTgdm)))
 Taux(1,iTgdm)=Z(1,iTgdm);
 end
for t=Inicio+1:Fin,
 condicion=not(isnan(Z(t,iTadm))) && not(isnan(Taux(t-1,iTgdm)));
 if condicion % Procesar si variables de entrada no nulas
  aux(1)=Z(t,iTadm); % Entrada: Tadm(t)
  indice=3;


  for i=1:P % Gamma Memory for Tadm
   aux(indice)=U(i)*a0(indice-1)+(1-U(i))*a0(indice);
   indice+=1;
   end %i
  aux(indice)=Taux(t-1,iTgdm); Siguiente entrada Tgdm(t-1)
  indice+=1;
  for i=1:Q % Gamma Memory para Tgdm
   aux(indice)=U(i+P)*a0(indice-1)+(1-U(i+P))*a0(indice);
   indice+=1;
   end %i
  a0=aux;
  for i=1:N1 % Primera capa oculta
   a1(i)=-B1(i);
   for j=1:N0,
    a1(i)+=W1(j,i)*a0(j);
    end %j
   a1(i)=tansig(a1(i));
   end %i
  if N2!=0 % Si existe, procesar segunda capa oculta
   for i=1:N2
    a2(i)=-B2(i);
    for j=1:N1,
     a2(i)+=W2(j,i)*a1(j);
     end %j
    a2(i)=tansig(a2(i));
    end %i
   a3=-B3(1);
   for j=1:N2, % Output layer
    a3+=W3(j,1)*a2(j);
    end %j 
   else
    a3=-B3(1);
    for j=1:N1, % Output layer
     a3+=W3(j,1)*a1(j);
     end %j 
    end % if
  a3=tansig(a3);
  if zTInc!=0 % If configured, add noise to output
   a3+=rnd(-zTInc,zTInc);
   end
  Taux(t,quien)=a3;
  Tf(t,quien) = -25+50*(a3+1)/2; % Escalado inverso
 else
  Tf(t,quien) = NaN;
  if not(isnan(Z(t,quien)))
   Taux(t,quien)=Z(t,quien);
   end
  end
 end % Bucle t
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
$MXVWHGHSDUiPHWURVHQPDSDVQROLQHDOHV2SWLPL]DFLyQKHXUtVWLFD
 /RVSUREOHPDVGHRSWLPL]DFLyQVRQPX\IUHFXHQWHVHQWRGDVODVUDPDVGHODFLHQFLD\
VRQGHODIRUPD'Ë$=
Optimizar f(x)
con las restricciones:
hi(x) < bi, i=1...l
hi(x) > bi, i=l+1...m
hi(x)=bi, i=m+1....n




 (Q HVWD 7HVLV ORV SUREOHPDV GH RSWLPL]DFLyQ D UHVROYHU VRQ SUREOHPDV GH
PLQLPL]DFLyQGHIXQFLRQHVGHHUURUEDVDGDVHQODGLIHUHQFLDHQWUHODUHVSXHVWDGHOPRGHORFRQ
UHVSHFWRDORVGDWRVUHJLVWUDGRV\GHSHQGLHQWHVGHORVSDUiPHWURVTXHGHWHUPLQDQORVGLVWLQWRV
PDSDV \ PRGHORV PXOWLSDUDPpWULFRV /D PLQLPL]DFLyQ GH HUURU SUHVXSRQH HO DMXVWH GH ORV
SDUiPHWURVTXHGHILQHQDOPRGHOR
 (QVXIRUPDPiVJHQHUDOHOSUREOHPDGHRSWLPL]DFLyQSXHGHGHILUQLUVHFRPR
2SWLPL]DUF(x)=(f1(x).....fm(x))T
x perteneciente a ȍ

GyQGHȍHVHOHVSDFLRGHGHFLVLyQ)ȍĺ5PFRQVLVWHHQmIXQFLRQHVREMHWLYRGHYDORUUHDO\
5PHVHOHVSDFLRREMHWLYR
 &XDQGRm=1FHVHVFDODU&XDQGRm>1FHVXQDPXOWLIXQFLyQ\HOSUREOHPDHVXQD
RSWLPL]DFLyQPXOWLREMHWLYR 023 HQ OD TXH FRQ IUHFXHQFLD ORV REMHWLYRV fi VH FRQWUDGLFHQ
HQWUHHOORV0(66$&HWDO=+$1*/,1	/,1SRUORTXHQRH[LVWHXQ
SXQWRYHFWRUxTXHPD[LPLFHRPLQLPLFHVLPXOWiQHDPHQWHWRGRVORVREMHWLYRV(QHVWHFDVR
KD\ TXH EDODQFHDU ORV REMHWLYRV SDUFLDOHV (O ³PHMRU EDODQFH´ HQWUH ORV GLVWLQWRV REMHWLYRV
SXHGHQGHILQLUVHHQWpUPLQRVGHODRSWLPDOLGDGGH3DUHWR=+$1*
x 'RPLQDQFLDGH3DUHWR'DGRXQYHFWRUu=(u1, ...uk)VHGLFHTXHGRPLQDDRWURYHFWRU
v=(v1, ...vk) VL\VyORVL
Para todo i ȇ{1,…, k}, ui  vi y existe io ȇ�{1,…, k} / uio < vio 
x 2SWLPDOLGDGGH3DUHWR8QDVROXFLyQx*VHGLFHTXHHV3DUHWRySWLPDVL\VyORVLQR
H[LVWHRWURYHFWRUxWDOTXHv=F(x)=(v1...vk)GRPLQHDu=F(x*)=(u1...uk)F(x*)VHOODPD
HQWRQFHVYHFWRUXREMHWLYRySWLPRGH3DUHWR
 $OFRQMXQWRGHWRGRVORVSXQWRVySWLPRVGH3DUHWRVHOHGHQRPLQDFRQMXQWRGH3DUHWR
Pareto Set: PS\DOFRQMXQWRGHWRGRVORVYHFWRUHVySWLPRVGH3DUHWRVHOHGHQRPLQD)UHQWH
GH3DUHWRPareto Front: PF'DGRTXHHOUHVXOWDGRGHXQ023HVXQDDSUR[LPDFLyQGH3)
ODUHVROXFLyQSUiFWLFDGHOSUREOHPDUHTXHULUiGHXQSURFHGLPLHQWRRHVWDWHJLDSDUDVHOHFFLRQDU
XQD~QLFDVROXFLyQGHQWURGH3)
 'HVGH ORV DxRV  WLHQHQ PXFKR DXJH ORV PpWRGRV GHQRPLQDGRV QDWXUDOHV SDUD
UHVROYHU SUREOHPDV GH RSWLPL]DFLyQ $OJRULWPRV JHQpWLFRV 6*$ HVWUDWHJLDV HYROXWLYDV
($HWF(VWDVWpFQLFDVWLHQHQODYHQWDMDGHTXHSXHGHQRSWLPL]DUFXDOTXLHUWLSRGHSUREOHPD
±VRQFLHJRVDODHVWUXFWXUDGHOSUREOHPD±\WLHQGHQDHYLWDUORVPtQLPRVORFDOHV6XPD\RU
LQFRQYHQLHQWHHVODHQRUPHFDUJDFRPSXWDFLRQDOTXHLPSOLFDQ
 ([LVWHQ GLYHUVRV DOJRULWPRV SDUD GHWHUPLQDU 3) 0XFKRV GH HOORV VRQ $OJRULWPRV
(YROXWLYRV($TXHVHEDVDQHQODOH\QDWXUDOGH³VXSHUYLYHQFLDGHORVPHMRUHV´µsurvival of 


the fittest¶ $OJXQRV GH ORV DOJRULWPRVPiV SRSXODUHV HQ HVWD FDWHJRUtD VRQ 16*$ Non-
dominated sorting Genetic Algorithm\VXVYDULDQWHV63($Strength Pareto Evolutionary 
Algorithm 026$ Multi-objective Simulated Annealing 3$&2 Pareto ant colony 
optimization 3'( Pareto Differential Evolution 02'( Multi-objective Differential 
EvolutionHWF%$%8	*8-$5$7+,
 ([LVWHQGLYHUVDVHVWUDWHJLDVSDUDWUDQVIRUPDUXQSUREOHPDGHDSUR[LPDFLyQGHOIUHQWH
GH3DUHWRHQSUREOHPDVGHRSWLPL]DFLyQHVFDODU0(66$&HWDO=+$1*	/,
8QDVROXFLyQ3DUHWRySWLPDGHXQ023EDMRFRQGLFLRQHVDGHFXDGDVSRGUtDVHUXQDVROXFLyQ
ySWLPDSDUDXQSUREOHPDGHRSWLPL]DFLyQHVFDODUHQODTXHHOREMHWLYRHVXQDDJUHJDFLyQGH
WRGRV ORV REMHWLYRV fi 3RU OR WDQWR XQD DSUR[LPDFLyQ GH 3) SXHGH GHVFRPSRQHUVH HQ XQ
Q~PHUR GH VXESUREOHPDV GH RSWLPL]DFLyQ FRQ REMHWLYR HVFDODU (Q OD OLWHUDWXUD SXHGHQ
HQFRQWUDUVH GLVWLQWDV HVWUDWpJLDV SDUD OD FRQVWUXFFLyQ GH OD IXQFLyQ GH DJUHJDFLyQ$Vt SRU
HMHPSOR -,1 HW DO  SURSRQHQ XQ SURFHGLPLHQWR VHQFLOOR GH UiSLGD FRPSXWDFLyQ
EDVDGRHQDJUHJDFLyQSRQGHUDGDGHORVREMHWLYRV/DLGHDEiVLFDHVTXHFDGDLQGLYLGXRHQOD
SREODFLyQGHEHUtDEXVFDUHQXQDGLUHFFLyQGLIHUHQWHSDUDSRGHUDSURYHFKDUODVYHQWDMDVGHXQD
RSWLPL]DFLyQ EDVDGD HQ SREODFLRQHV &RQVLGHUDQGR XQ SUREOHPD GH RSWLPL]DFLyQ GH GRV
REMHWLYRV \ XQD SREODFLyQ GH WDPDxR Ȝ HQWRQFHV ORV SHVRV SDUD ORV GRV REMHWLYRV VH
GHWHUPLQDQFRPRVLJXH
w1 i (t) = random(Ȝ)/Ȝ
w 2 i (t) = 1 í w1 i (t)

GyQGHrandom(Ȝ)JHQHUDSHVRVXQLIRUPHPHQWHGLVWULEXLGRVHQWUH\Ȝ\ t HVHOQ~PHURGH
JHQHUDFLyQ$VtODIXQFLyQREMHWLYRVHWUDQVIRUPDHQ
adecuación_individuoi (t)=w 1 i (t) · f1 (t) + w 2 i (t) · f2 (t) 
 (OPpWRGRGHDJUHJDFLyQSXHGHIiFLOPHQWHH[WHQGHUVHDXQSUREOHPDFRQWUHVREMHWL
YRVGHODVLJXLHQWHPDQHUD
w 1 i (t) = random(Ȝ)/Ȝ
w 2 i (t) = (1 í w1 i (t))·random(Ȝ)/Ȝ
w 3 i (t) = 1.0 í w 1 i (t) í w 2 i (t),

GyQGHrandom(Ȝ)JHQHUDSHVRVXQLIRUPHPHQWHGLVWULEXLGRVHQWUH\Ȝ  i = 1, ..., ȜȜ HVHO
WDPDxRGHODSREODFLyQ\tHVHOQ~PHURGHJHQHUDFLyQ
 =+$1*	/,FRPSDUDQWUHVSURSXHVWDVGLIHUHQWHV
1. Enfoque por suma ponderada Wighted Sum Approach(VWHPpWRGRFRQVLGHUDXQD
FRPELQDFLyQFRQYH[DGHORVGLIHUHQWHVREMHWLYRV$VtVL Ȝ=(Ȝ1,....Ȝm)THVXQYHFWRUGH
SHVRV WDO TXH Ȝi>=0 SDUD WRGR i=1...M \  Ȝi =1 HQWRFHV OD VROXFLRQ RSWLPD GHO
SUREOHPD GH RSWLPL]DFLyQ HVFDODUmin g(x|Ȝ) =  (Ȝi·fi(x)) HV XQ SXQWR ySWLPR GH
3DUHWRGHmin {F(x)=(f1(x).....fm(x))T}, xSHUWHQHFLHQWHDȍ
2. Enfoque de Tchebycheff Tchevycheff Approach (Q HVWH FDVR HO SUREOHPD GH
RSWLPL]DFLyQ PD[LPL]DFLyQ HV GH OD IRUPD min g(x|Ȝ,z*) = max(Ȝi|fi-zi*), x
SHUWHQHFLHQWH Dȍ GyQGH z* = (z1*, … zm*)T HV HO SXQWR GH UHIHUHQFLD SRU HMHPSOR
z*=max(fi(x), x perteneciente a ȍ) SDUD FDGD i=1…., m. 6L HO SUREOHPD HV GH
PLQLPL]DFLyQmin g(x|Ȝ,z*) = min(Ȝi|fi-zi*), x SHUWHQHFLHQWH Dȍ GyQGH z* = (z1*, … 
zm*)T HV HO SXQWRGH UHIHUHQFLD SRU HMHPSORz*=min(fi(x), x perteneciente a ȍ) SDUD
FDGD i=1…., m. 3DUDFDGDSXQWRySWLPRGH3DUHWRx*H[LVWHXQYHFWRUȜVROXFLyQGHO
SUREOHPD GHPLQLPL]DFLyQ GH g() \ SDUD FDGD VROXFLyQ ySWLPD GH g() H[LVWH XQ x*
VROXFLyQGHOSUREOHPDGHRSWLPL]DFLyQQRDJUXSDGR
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
$MXVWHGHSDUiPHWURVHQPDSDVQROLQHDOHV2SWLPL]DFLyQKHXUtVWLFD
 /RVSUREOHPDVGHRSWLPL]DFLyQVRQPX\IUHFXHQWHVHQWRGDVODVUDPDVGHODFLHQFLD\
VRQGHODIRUPD'Ë$=
Optimizar f(x)
con las restricciones:
hi(x) < bi, i=1...l
hi(x) > bi, i=l+1...m
hi(x)=bi, i=m+1....n




 (Q HVWD 7HVLV ORV SUREOHPDV GH RSWLPL]DFLyQ D UHVROYHU VRQ SUREOHPDV GH
PLQLPL]DFLyQGHIXQFLRQHVGHHUURUEDVDGDVHQODGLIHUHQFLDHQWUHODUHVSXHVWDGHOPRGHORFRQ
UHVSHFWRDORVGDWRVUHJLVWUDGRV\GHSHQGLHQWHVGHORVSDUiPHWURVTXHGHWHUPLQDQORVGLVWLQWRV
PDSDV \ PRGHORV PXOWLSDUDPpWULFRV /D PLQLPL]DFLyQ GH HUURU SUHVXSRQH HO DMXVWH GH ORV
SDUiPHWURVTXHGHILQHQDOPRGHOR
 (QVXIRUPDPiVJHQHUDOHOSUREOHPDGHRSWLPL]DFLyQSXHGHGHILUQLUVHFRPR
2SWLPL]DUF(x)=(f1(x).....fm(x))T
x perteneciente a ȍ

GyQGHȍHVHOHVSDFLRGHGHFLVLyQ)ȍĺ5PFRQVLVWHHQmIXQFLRQHVREMHWLYRGHYDORUUHDO\
5PHVHOHVSDFLRREMHWLYR
 &XDQGRm=1FHVHVFDODU&XDQGRm>1FHVXQDPXOWLIXQFLyQ\HOSUREOHPDHVXQD
RSWLPL]DFLyQPXOWLREMHWLYR 023 HQ OD TXH FRQ IUHFXHQFLD ORV REMHWLYRV fi VH FRQWUDGLFHQ
HQWUHHOORV0(66$&HWDO=+$1*/,1	/,1SRUORTXHQRH[LVWHXQ
SXQWRYHFWRUxTXHPD[LPLFHRPLQLPLFHVLPXOWiQHDPHQWHWRGRVORVREMHWLYRV(QHVWHFDVR
KD\ TXH EDODQFHDU ORV REMHWLYRV SDUFLDOHV (O ³PHMRU EDODQFH´ HQWUH ORV GLVWLQWRV REMHWLYRV
SXHGHQGHILQLUVHHQWpUPLQRVGHODRSWLPDOLGDGGH3DUHWR=+$1*
x 'RPLQDQFLDGH3DUHWR'DGRXQYHFWRUu=(u1, ...uk)VHGLFHTXHGRPLQDDRWURYHFWRU
v=(v1, ...vk) VL\VyORVL
Para todo i ȇ{1,…, k}, ui  vi y existe io ȇ�{1,…, k} / uio < vio 
x 2SWLPDOLGDGGH3DUHWR8QDVROXFLyQx*VHGLFHTXHHV3DUHWRySWLPDVL\VyORVLQR
H[LVWHRWURYHFWRUxWDOTXHv=F(x)=(v1...vk)GRPLQHDu=F(x*)=(u1...uk)F(x*)VHOODPD
HQWRQFHVYHFWRUXREMHWLYRySWLPRGH3DUHWR
 $OFRQMXQWRGHWRGRVORVSXQWRVySWLPRVGH3DUHWRVHOHGHQRPLQDFRQMXQWRGH3DUHWR
Pareto Set: PS\DOFRQMXQWRGHWRGRVORVYHFWRUHVySWLPRVGH3DUHWRVHOHGHQRPLQD)UHQWH
GH3DUHWRPareto Front: PF'DGRTXHHOUHVXOWDGRGHXQ023HVXQDDSUR[LPDFLyQGH3)
ODUHVROXFLyQSUiFWLFDGHOSUREOHPDUHTXHULUiGHXQSURFHGLPLHQWRRHVWDWHJLDSDUDVHOHFFLRQDU
XQD~QLFDVROXFLyQGHQWURGH3)
 'HVGH ORV DxRV  WLHQHQ PXFKR DXJH ORV PpWRGRV GHQRPLQDGRV QDWXUDOHV SDUD
UHVROYHU SUREOHPDV GH RSWLPL]DFLyQ $OJRULWPRV JHQpWLFRV 6*$ HVWUDWHJLDV HYROXWLYDV
($HWF(VWDVWpFQLFDVWLHQHQODYHQWDMDGHTXHSXHGHQRSWLPL]DUFXDOTXLHUWLSRGHSUREOHPD
±VRQFLHJRVDODHVWUXFWXUDGHOSUREOHPD±\WLHQGHQDHYLWDUORVPtQLPRVORFDOHV6XPD\RU
LQFRQYHQLHQWHHVODHQRUPHFDUJDFRPSXWDFLRQDOTXHLPSOLFDQ
 ([LVWHQ GLYHUVRV DOJRULWPRV SDUD GHWHUPLQDU 3) 0XFKRV GH HOORV VRQ $OJRULWPRV
(YROXWLYRV($TXHVHEDVDQHQODOH\QDWXUDOGH³VXSHUYLYHQFLDGHORVPHMRUHV´µsurvival of 


the fittest¶ $OJXQRV GH ORV DOJRULWPRVPiV SRSXODUHV HQ HVWD FDWHJRUtD VRQ 16*$ Non-
dominated sorting Genetic Algorithm\VXVYDULDQWHV63($Strength Pareto Evolutionary 
Algorithm 026$ Multi-objective Simulated Annealing 3$&2 Pareto ant colony 
optimization 3'( Pareto Differential Evolution 02'( Multi-objective Differential 
EvolutionHWF%$%8	*8-$5$7+,
 ([LVWHQGLYHUVDVHVWUDWHJLDVSDUDWUDQVIRUPDUXQSUREOHPDGHDSUR[LPDFLyQGHOIUHQWH
GH3DUHWRHQSUREOHPDVGHRSWLPL]DFLyQHVFDODU0(66$&HWDO=+$1*	/,
8QDVROXFLyQ3DUHWRySWLPDGHXQ023EDMRFRQGLFLRQHVDGHFXDGDVSRGUtDVHUXQDVROXFLyQ
ySWLPDSDUDXQSUREOHPDGHRSWLPL]DFLyQHVFDODUHQODTXHHOREMHWLYRHVXQDDJUHJDFLyQGH
WRGRV ORV REMHWLYRV fi 3RU OR WDQWR XQD DSUR[LPDFLyQ GH 3) SXHGH GHVFRPSRQHUVH HQ XQ
Q~PHUR GH VXESUREOHPDV GH RSWLPL]DFLyQ FRQ REMHWLYR HVFDODU (Q OD OLWHUDWXUD SXHGHQ
HQFRQWUDUVH GLVWLQWDV HVWUDWpJLDV SDUD OD FRQVWUXFFLyQ GH OD IXQFLyQ GH DJUHJDFLyQ$Vt SRU
HMHPSOR -,1 HW DO  SURSRQHQ XQ SURFHGLPLHQWR VHQFLOOR GH UiSLGD FRPSXWDFLyQ
EDVDGRHQDJUHJDFLyQSRQGHUDGDGHORVREMHWLYRV/DLGHDEiVLFDHVTXHFDGDLQGLYLGXRHQOD
SREODFLyQGHEHUtDEXVFDUHQXQDGLUHFFLyQGLIHUHQWHSDUDSRGHUDSURYHFKDUODVYHQWDMDVGHXQD
RSWLPL]DFLyQ EDVDGD HQ SREODFLRQHV &RQVLGHUDQGR XQ SUREOHPD GH RSWLPL]DFLyQ GH GRV
REMHWLYRV \ XQD SREODFLyQ GH WDPDxR Ȝ HQWRQFHV ORV SHVRV SDUD ORV GRV REMHWLYRV VH
GHWHUPLQDQFRPRVLJXH
w1 i (t) = random(Ȝ)/Ȝ
w 2 i (t) = 1 í w1 i (t)

GyQGHrandom(Ȝ)JHQHUDSHVRVXQLIRUPHPHQWHGLVWULEXLGRVHQWUH\Ȝ\ t HVHOQ~PHURGH
JHQHUDFLyQ$VtODIXQFLyQREMHWLYRVHWUDQVIRUPDHQ
adecuación_individuoi (t)=w 1 i (t) · f1 (t) + w 2 i (t) · f2 (t) 
 (OPpWRGRGHDJUHJDFLyQSXHGHIiFLOPHQWHH[WHQGHUVHDXQSUREOHPDFRQWUHVREMHWL
YRVGHODVLJXLHQWHPDQHUD
w 1 i (t) = random(Ȝ)/Ȝ
w 2 i (t) = (1 í w1 i (t))·random(Ȝ)/Ȝ
w 3 i (t) = 1.0 í w 1 i (t) í w 2 i (t),

GyQGHrandom(Ȝ)JHQHUDSHVRVXQLIRUPHPHQWHGLVWULEXLGRVHQWUH\Ȝ  i = 1, ..., ȜȜ HVHO
WDPDxRGHODSREODFLyQ\tHVHOQ~PHURGHJHQHUDFLyQ
 =+$1*	/,FRPSDUDQWUHVSURSXHVWDVGLIHUHQWHV
1. Enfoque por suma ponderada Wighted Sum Approach(VWHPpWRGRFRQVLGHUDXQD
FRPELQDFLyQFRQYH[DGHORVGLIHUHQWHVREMHWLYRV$VtVL Ȝ=(Ȝ1,....Ȝm)THVXQYHFWRUGH
SHVRV WDO TXH Ȝi>=0 SDUD WRGR i=1...M \  Ȝi =1 HQWRFHV OD VROXFLRQ RSWLPD GHO
SUREOHPD GH RSWLPL]DFLyQ HVFDODUmin g(x|Ȝ) =  (Ȝi·fi(x)) HV XQ SXQWR ySWLPR GH
3DUHWRGHmin {F(x)=(f1(x).....fm(x))T}, xSHUWHQHFLHQWHDȍ
2. Enfoque de Tchebycheff Tchevycheff Approach (Q HVWH FDVR HO SUREOHPD GH
RSWLPL]DFLyQ PD[LPL]DFLyQ HV GH OD IRUPD min g(x|Ȝ,z*) = max(Ȝi|fi-zi*), x
SHUWHQHFLHQWH Dȍ GyQGH z* = (z1*, … zm*)T HV HO SXQWR GH UHIHUHQFLD SRU HMHPSOR
z*=max(fi(x), x perteneciente a ȍ) SDUD FDGD i=1…., m. 6L HO SUREOHPD HV GH
PLQLPL]DFLyQmin g(x|Ȝ,z*) = min(Ȝi|fi-zi*), x SHUWHQHFLHQWH Dȍ GyQGH z* = (z1*, … 
zm*)T HV HO SXQWRGH UHIHUHQFLD SRU HMHPSORz*=min(fi(x), x perteneciente a ȍ) SDUD
FDGD i=1…., m. 3DUDFDGDSXQWRySWLPRGH3DUHWRx*H[LVWHXQYHFWRUȜVROXFLyQGHO
SUREOHPD GHPLQLPL]DFLyQ GH g() \ SDUD FDGD VROXFLyQ ySWLPD GH g() H[LVWH XQ x*
VROXFLyQGHOSUREOHPDGHRSWLPL]DFLyQQRDJUXSDGR
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
3. (QIRTXHSRULQWHUVHFFLyQGHOtPLWHVBI: Boundaries Intersection Approach&XDQGR
3)QRHVFyQFDYREDMRFLHUWDVFRQGLFLRQHVHO3)GHXQ023FRQWLQXRHVSDUWHGHOPiV
DOWROtPLWHGHVXVSRVLEOHVFRQMXQWRVREMHWLYRV(OHQIRTXHSRULQWHUVHFFLyQGHOtPLWHV
XVDXQFRQMXQWRGHOtQHDVTXHQDFHQHQHOSXQWRGHUHIHUHQFLDFRQODHVSHUDQ]DGHTXH
VX LQWHUVHFFLyQ FRQ HVWH OtPLWH ySWLPR SURSRUFLRQH XQD EXHQD DSUR[LPDFLyQ HQ OD
WRWDOLGDG GH 3) 0DWHPiWLFDPHQWH HV XQ VXESUREOHPD GH RSWLPL]DFLyQ HVFDODUmin 
gbi(x|Ȝ,z*) = d, GyQGH z*-F(x)=dȜ , x SHUWHQHFLHQWHDȍ\ Ȝ y z* FRQODVLQGLFDFLRQHVGHO
HQIRTXHGH7FKHY\FKHII.
 /D FRQYHUVLyQGHXQ023HQXQSUREOHPDHVFDODU WLHQH ODYHQWDMDGHTXHSRGHPRV
XVDUHOPLVPRSURJUDPDGHRSWLPL]DFLyQSDUDWRGRVORVSUREOHPDVTXHVHSODQWHHQGHQWURGH
OD 7HVLV LQGHSHQGLHQWHPHQWH GH TXH VHDQ PXOWLREMHWLYR R QR 6RODPHQWH FDPELDUi OD
GHILQLFLyQGHODIXQFLyQREMHWLYR
 8QD GH ODV GHVYHQWDMDV FRQ HVWDV HVWUDWHJLDV GH DJUHJDFLyQ HV TXH FRQYHUJHQ D XQ
~QLFR3)%$%8	*8-$5$7+,2WUDGHODVGHVYHQWDMDV\GLILFXOWDGHVHVHOHOHYDGR
Q~PHURGHHYDOXDFLRQHVTXHKD\TXHUHDOL]DUGHODIXQFLyQREMHWLYRSDUDREWHQHUXQDVROXFLyQ
DFHSWDEOH (VWR FRQOOHYD YDULRV PLOHV GH FLFORV GH HYDOXDFLyQ \ HOHYDGRV WLHPSRV GH
FRPSXWDFLyQ *$63$5&8f$ 	 9,(,5$  7DPELpQ FRPR GHVYHQWDMD KD\ TXH
FRQVLGHUDUTXH HO UHVXOWDGRHVXQD VROXFLyQGHFRPSURPLVR HQWUH ORV VXEREMHWLYRV FX\DQR
GRPLQDQFLDQRVLHPSUHHVWiJDUDQWL]DGD&+,1*6+,+7628HWDO
 3DUDSDOLDUDOJXQDVGHODVGHVYHQWDMDV\REWHQHUXQPD\RUQ~PHURGHFDQGLGDWRVGH3)
SXHGHQ REWHQHUVH GLIHUHQWHV VROXFLRQHV 3DUHWR ySWLPDV SURFHVDQGR HQ SDUDOHOR \ GH IRUPD
LQGHSHQGLHQWH HOPLVPR SUREOHPD SDUD YDULRV YDORUHV GH ODPEGD 0$,026 HW DO 
3HUR DO LJXDO TXH HQ XQ 023 HVWH FRQMXQWR GH VROXFLRQHV VRSRUWH UHTXHULUi GH XQ
SURFHGLPLHQWRSDUDVHOHFFLRQDUXQD~QLFDVROXFLyQTXHDSOLFDUDOSUREOHPD

2SWLPL]DFLyQPHGLDQWHDOJRUWLPRVJHQpWLFRV
 (Q OD 1DWXUDOH]D OD (YROXFLyQ HQ SDUWLFXODU OD GH ORV VHUHV YLYRV WLHQH DOJXQDV
FDUDFWHUtVWLFDV TXHPRWLYDURQ D -RKQ+ROODQG D FRPHQ]DU XQD OtQHD GH LQYHVWLJDFLyQ HQ XQ
iUHDTXHHYHQWXDOPHQWHVHWUDQVIRUPyHQORTXHKR\VHGHQRPLQD$OJRULWPRV*HQpWLFRV*$
/D KDELOLGDG GH XQD SREODFLyQ GH FURPRVRPDV SDUD H[SORUDU HO HVSDFLR GH E~VTXHGD ³HQ
SDUDOHOR´ \ FRPELQDU OR PHMRU TXH KD VLGR HQFRQWUDGR HQ pO PHGLDQWH HO PHFDQLVPR GH
VREUHFUX]DPLHQWRcrossover
 /RVDOJRULWPRVJHQpWLFRVVRQDOJRULWPRVGHE~VTXHGDEDVDGRVHQORVPHFDQLVPRVGH
VHOHFFLyQ JHQpWLFD QDWXUDO *2/'%(5*  HVSHFLDOL]DGRV HQ OD UHVROXFLyQ GH
SUREOHPDV GH PD[LPL]DFLyQ GH XQ YDORU HVFDODU OODPDGR DGHFXDFLyQ fitness \ TXH
UHSUHVHQWDODFDOLGDGGHOLQGLYLGXR
 3DUD OD UHVROXFLyQ GH DOJXQRV SUREOHPDV GH RSWLPL]DFLyQ GH OD 7HVLV VH KD
LPSOHPHQWDGR HQ 2FWDYH HO DOJRULWPR SURSXHVWR SRU *2/%(5*   HQ VX
YHUVLyQHQVD\DGDHQ9$48(,529HUILJXUD(OFyGLJRHQ2FWDYHVLPSOHPHQWH
FRQYLUWHRSHUDFLRQHVXQLWDULDVHQRSHUDFLRQHVPDWULFLDOHV\DGDSWDHODOJRULWPRDODHVWUXFWXUD
GHEDVHVGHGDWRVGHUHJLVWURVFOLPiWLFRV\QHXURPRGHORVVREUHORVTXHVHYDDWUDEDMDU
 3DUDSRGHUDSOLFDUHODOJRULWPRGHPD[LPL]DFLyQGH*2/%(5*DQXHVWURVSUREOHPDV
GH PLQLPL]DFLyQ GH HUURU UHDOL]DUHPRV OD PD[LPL]DFLyQ GH XQD IXQFLyQ GH DGHFXDFLyQ
LQYHUVDGHOHUURU\GHILQLGDFRPR
fitness = (eps + gerror)-1 
 
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
3. (QIRTXHSRULQWHUVHFFLyQGHOtPLWHVBI: Boundaries Intersection Approach&XDQGR
3)QRHVFyQFDYREDMRFLHUWDVFRQGLFLRQHVHO3)GHXQ023FRQWLQXRHVSDUWHGHOPiV
DOWROtPLWHGHVXVSRVLEOHVFRQMXQWRVREMHWLYRV(OHQIRTXHSRULQWHUVHFFLyQGHOtPLWHV
XVDXQFRQMXQWRGHOtQHDVTXHQDFHQHQHOSXQWRGHUHIHUHQFLDFRQODHVSHUDQ]DGHTXH
VX LQWHUVHFFLyQ FRQ HVWH OtPLWH ySWLPR SURSRUFLRQH XQD EXHQD DSUR[LPDFLyQ HQ OD
WRWDOLGDG GH 3) 0DWHPiWLFDPHQWH HV XQ VXESUREOHPD GH RSWLPL]DFLyQ HVFDODUmin 
gbi(x|Ȝ,z*) = d, GyQGH z*-F(x)=dȜ , x SHUWHQHFLHQWHDȍ\ Ȝ y z* FRQODVLQGLFDFLRQHVGHO
HQIRTXHGH7FKHY\FKHII.
 /D FRQYHUVLyQGHXQ023HQXQSUREOHPDHVFDODU WLHQH ODYHQWDMDGHTXHSRGHPRV
XVDUHOPLVPRSURJUDPDGHRSWLPL]DFLyQSDUDWRGRVORVSUREOHPDVTXHVHSODQWHHQGHQWURGH
OD 7HVLV LQGHSHQGLHQWHPHQWH GH TXH VHDQ PXOWLREMHWLYR R QR 6RODPHQWH FDPELDUi OD
GHILQLFLyQGHODIXQFLyQREMHWLYR
 8QD GH ODV GHVYHQWDMDV FRQ HVWDV HVWUDWHJLDV GH DJUHJDFLyQ HV TXH FRQYHUJHQ D XQ
~QLFR3)%$%8	*8-$5$7+,2WUDGHODVGHVYHQWDMDV\GLILFXOWDGHVHVHOHOHYDGR
Q~PHURGHHYDOXDFLRQHVTXHKD\TXHUHDOL]DUGHODIXQFLyQREMHWLYRSDUDREWHQHUXQDVROXFLyQ
DFHSWDEOH (VWR FRQOOHYD YDULRV PLOHV GH FLFORV GH HYDOXDFLyQ \ HOHYDGRV WLHPSRV GH
FRPSXWDFLyQ *$63$5&8f$ 	 9,(,5$  7DPELpQ FRPR GHVYHQWDMD KD\ TXH
FRQVLGHUDUTXH HO UHVXOWDGRHVXQD VROXFLyQGHFRPSURPLVR HQWUH ORV VXEREMHWLYRV FX\DQR
GRPLQDQFLDQRVLHPSUHHVWiJDUDQWL]DGD&+,1*6+,+7628HWDO
 3DUDSDOLDUDOJXQDVGHODVGHVYHQWDMDV\REWHQHUXQPD\RUQ~PHURGHFDQGLGDWRVGH3)
SXHGHQ REWHQHUVH GLIHUHQWHV VROXFLRQHV 3DUHWR ySWLPDV SURFHVDQGR HQ SDUDOHOR \ GH IRUPD
LQGHSHQGLHQWH HOPLVPR SUREOHPD SDUD YDULRV YDORUHV GH ODPEGD 0$,026 HW DO 
3HUR DO LJXDO TXH HQ XQ 023 HVWH FRQMXQWR GH VROXFLRQHV VRSRUWH UHTXHULUi GH XQ
SURFHGLPLHQWRSDUDVHOHFFLRQDUXQD~QLFDVROXFLyQTXHDSOLFDUDOSUREOHPD

2SWLPL]DFLyQPHGLDQWHDOJRUWLPRVJHQpWLFRV
 (Q OD 1DWXUDOH]D OD (YROXFLyQ HQ SDUWLFXODU OD GH ORV VHUHV YLYRV WLHQH DOJXQDV
FDUDFWHUtVWLFDV TXHPRWLYDURQ D -RKQ+ROODQG D FRPHQ]DU XQD OtQHD GH LQYHVWLJDFLyQ HQ XQ
iUHDTXHHYHQWXDOPHQWHVHWUDQVIRUPyHQORTXHKR\VHGHQRPLQD$OJRULWPRV*HQpWLFRV*$
/D KDELOLGDG GH XQD SREODFLyQ GH FURPRVRPDV SDUD H[SORUDU HO HVSDFLR GH E~VTXHGD ³HQ
SDUDOHOR´ \ FRPELQDU OR PHMRU TXH KD VLGR HQFRQWUDGR HQ pO PHGLDQWH HO PHFDQLVPR GH
VREUHFUX]DPLHQWRcrossover
 /RVDOJRULWPRVJHQpWLFRVVRQDOJRULWPRVGHE~VTXHGDEDVDGRVHQORVPHFDQLVPRVGH
VHOHFFLyQ JHQpWLFD QDWXUDO *2/'%(5*  HVSHFLDOL]DGRV HQ OD UHVROXFLyQ GH
SUREOHPDV GH PD[LPL]DFLyQ GH XQ YDORU HVFDODU OODPDGR DGHFXDFLyQ fitness \ TXH
UHSUHVHQWDODFDOLGDGGHOLQGLYLGXR
 3DUD OD UHVROXFLyQ GH DOJXQRV SUREOHPDV GH RSWLPL]DFLyQ GH OD 7HVLV VH KD
LPSOHPHQWDGR HQ 2FWDYH HO DOJRULWPR SURSXHVWR SRU *2/%(5*   HQ VX
YHUVLyQHQVD\DGDHQ9$48(,529HUILJXUD(OFyGLJRHQ2FWDYHVLPSOHPHQWH
FRQYLUWHRSHUDFLRQHVXQLWDULDVHQRSHUDFLRQHVPDWULFLDOHV\DGDSWDHODOJRULWPRDODHVWUXFWXUD
GHEDVHVGHGDWRVGHUHJLVWURVFOLPiWLFRV\QHXURPRGHORVVREUHORVTXHVHYDDWUDEDMDU
 3DUDSRGHUDSOLFDUHODOJRULWPRGHPD[LPL]DFLyQGH*2/%(5*DQXHVWURVSUREOHPDV
GH PLQLPL]DFLyQ GH HUURU UHDOL]DUHPRV OD PD[LPL]DFLyQ GH XQD IXQFLyQ GH DGHFXDFLyQ
LQYHUVDGHOHUURU\GHILQLGDFRPR
fitness = (eps + gerror)-1 
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
x Operador de sobrecruzamiento con probabilidad de cruce (pcross)(QQXHVWURFDVR
YDORUHV DMXVWDGRV HQWUH  \  ,QLFLDOPHQWH VH KL]R XVR GHO RSHUDGRU GH
VREUHFUX]DPLHQWR GH SXQWR ~QLFR one-point crossover (VWH RSHUDGRU HOLJH
DOHDWRULDPHQWHXQSXQWRGHUXSWXUDGHWDOPDQHUDTXHHOPDWHULDOJHQpWLFRPiVDOOiGH
HVWHSXQWR HV LQWHUFDPELDGRHQWUH ORVGRVSDGUHVSDUDFUHDUGRVKLMRV(Q ODYHUVLyQ
ILQDOGHO*$VHLPSOHPHQWDURQGRVRSHUDGRUHVGHVREUHFUX]DPLHQWRGLIHUHQWHV
Օ  2SHUDGRU GH FUXFH HQ GRV SXQWRV two-point crossover operator HOLJLHQGR GRV
SXQWRVGHUXSWXUDDOD]DUHLQWHUFDPELDQGRHOPDWHULDOJHQpWLFRHQWUHDPERV(VWD
VROXFLyQ SHUPLWH FRPELQDU PHMRU ODV FDUDFWHUtVWLFDV SUHVHQWHV HQ ORV GRV
FURPRVRPDV9pDVH*2/'%(5*\'Ë$=
Օ  &UXFHXQLIRUPHuniform crossover&RPHQ]DQGRSRUHOSULPHUELWHVHOHJLGRDO
D]DU XQ SDGUH TXH FRQWULEX\D FRQ VX SULPHU ELW DO SULPHU KLMRPLHQWUDV TXH HO
VHJXQGR KLMR UHFLEH HO ELW GHO VHJXQGR SDGUH (VWH SURFHVR FRQWLQXD KDVWD TXH
WRGRVORVELWVORVJHQHVKDQVLGRDVLJQDGRV'Ë$=
x 8QD SUREDELOLGDG GH PXWDFLyQ GXUDQWH HO FUXFH pmute /D PXWDFLyQ FRQVLVWH HQ
UHHPSOD]DUFRQFLHUWDSUREDELOLGDGHOYDORUGHOELW(QQXHVWURFDVRODSUREDELOLGDGVH
KDQDMXVWDGRHQWUH\
x (VFDODGRGHODIXQFLyQGHDGHFXDFLyQVLJXLHQGRODUHFRPHQGDFLyQGH*2/'%(5*
(OHVFDODGROLQHDOVHOHFFLRQDGRFRQVHUYDHOYDORUPHGLRGHODDGHFXDFLyQ
GHODSREODFLyQ
 6HPXHVWUDXQSURJUDPDWHVWGHRSWLPL]DFLyQJHQpWLFD
% GA Optimization – Test 
% Parametros y ajustes
 popsize =100; %        Tamaño de la población
 param = 1; % Numero de parametros
 bits=16;%   Numero de bits por parametro
 lchrom=bits*param;% Longitud del cromosoma
 maxgen = 300;%  Numero máximo de generaciones
 pcross=0.8;% Probabilidad de cruce
 pmute=0.0033;%  Probabilidad de mutación
 fscaling=1;% Escalado de fitness
 Elitismo = 1;%  Forzar la presencia del "best"
% Definir variables
 oldpop=zeros(popsize,lchrom);
 fitness=zeros(popsize,1);
 fenotipo=zeros(popsize, param);
 fmax=zeros(param,1);
 fmin=zeros(param,1);
 newpop=zeros(popsize,lchrom);
 newfitness=zeros(popsize,1);
 newfenotipo=zeros(popsize, param);
% Definir limites de escalado
 fmax=[10];
 fmin=[-10];
 vmax = (2^bits)-1;
% Iniciar una poblacion binaria 
for i=1:popsize
 for j=1:lchrom
  oldpop(i,j)=flip(rand());


  end
 end
% Evaluar la poblacion inicial
 elmejor=0;
 for j=1:popsize
  for k=1:param
fenotipo(j,k)=Escala(decode(oldpop(j,iparam(k,bits))),fmax(k),
fmin(k),vmax);
   end % Control numero de parametros
% Función test
   x=fenotipo(j,:);
   fitness(j)=2*(1-x.^2).*exp(-0.5*x .^2)/sqrt(3*sqrt(pi));
% Función test
  end % Control numero de individuo de la poblacion
sumfitness= NaN*ones(maxgen+1,1);
ciclo=0:maxgen;
sumfitness(1)=sum(fitness);
[mejor imejor]= max(fitness);
 if mejor > elmejor
  backup=oldpop(imejor,:);
  elmejor=mejor;
  end
% Optimización
for i=1:maxgen
 plot(ciclo,sumfitness);
 refresh();
if fscaling
 fitness=prescale(fitness);
 end
 % Algoritmo generation
 for j=1:2:popsize
  mate1=select(popsize,fitness);
  mate2=select(popsize,fitness);
[child1 child2] = crossover(oldpop(mate1,:), oldpop(mate2,:), 
pcross,pmute);
  newpop(j,:)=child1;
  newpop(j+1,:)=child2;
  for k=1:param
newfenotipo(j,k)=Escala(decode(newpop(j,iparam(k,bits))),fmax(
k),fmin(k),vmax);
newfenotipo(j+1,k)=Escala(decode(newpop(j+1,iparam(k,bits))),f
max(k),fmin(k),vmax);
   end % Control numero de parametros
% Función test
   x=newfenotipo(j+1,:);
   newfitness(j+1)=2*(1-x.^2).*exp(-0.5*x .^2)/sqrt(3*sqrt(pi));
   x=newfenotipo(j,:);
   newfitness(j)=2*(1-x.^2).*exp(-0.5*x .^2)/sqrt(3*sqrt(pi));
% Función test
  end % Control numero de individuo de la poblacion
% Backup del mejor resultado
[mejor imejor]= max(newfitness);
Capítulo 1. INTRODUCCIÓN
46 47

x Operador de sobrecruzamiento con probabilidad de cruce (pcross)(QQXHVWURFDVR
YDORUHV DMXVWDGRV HQWUH  \  ,QLFLDOPHQWH VH KL]R XVR GHO RSHUDGRU GH
VREUHFUX]DPLHQWR GH SXQWR ~QLFR one-point crossover (VWH RSHUDGRU HOLJH
DOHDWRULDPHQWHXQSXQWRGHUXSWXUDGHWDOPDQHUDTXHHOPDWHULDOJHQpWLFRPiVDOOiGH
HVWHSXQWR HV LQWHUFDPELDGRHQWUH ORVGRVSDGUHVSDUDFUHDUGRVKLMRV(Q ODYHUVLyQ
ILQDOGHO*$VHLPSOHPHQWDURQGRVRSHUDGRUHVGHVREUHFUX]DPLHQWRGLIHUHQWHV
Օ  2SHUDGRU GH FUXFH HQ GRV SXQWRV two-point crossover operator HOLJLHQGR GRV
SXQWRVGHUXSWXUDDOD]DUHLQWHUFDPELDQGRHOPDWHULDOJHQpWLFRHQWUHDPERV(VWD
VROXFLyQ SHUPLWH FRPELQDU PHMRU ODV FDUDFWHUtVWLFDV SUHVHQWHV HQ ORV GRV
FURPRVRPDV9pDVH*2/'%(5*\'Ë$=
Օ  &UXFHXQLIRUPHuniform crossover&RPHQ]DQGRSRUHOSULPHUELWHVHOHJLGRDO
D]DU XQ SDGUH TXH FRQWULEX\D FRQ VX SULPHU ELW DO SULPHU KLMRPLHQWUDV TXH HO
VHJXQGR KLMR UHFLEH HO ELW GHO VHJXQGR SDGUH (VWH SURFHVR FRQWLQXD KDVWD TXH
WRGRVORVELWVORVJHQHVKDQVLGRDVLJQDGRV'Ë$=
x 8QD SUREDELOLGDG GH PXWDFLyQ GXUDQWH HO FUXFH pmute /D PXWDFLyQ FRQVLVWH HQ
UHHPSOD]DUFRQFLHUWDSUREDELOLGDGHOYDORUGHOELW(QQXHVWURFDVRODSUREDELOLGDGVH
KDQDMXVWDGRHQWUH\
x (VFDODGRGHODIXQFLyQGHDGHFXDFLyQVLJXLHQGRODUHFRPHQGDFLyQGH*2/'%(5*
(OHVFDODGROLQHDOVHOHFFLRQDGRFRQVHUYDHOYDORUPHGLRGHODDGHFXDFLyQ
GHODSREODFLyQ
 6HPXHVWUDXQSURJUDPDWHVWGHRSWLPL]DFLyQJHQpWLFD
% GA Optimization – Test 
% Parametros y ajustes
 popsize =100; %        Tamaño de la población
 param = 1; %  Numero de parametros
 bits=16;%   Numero de bits por parametro
 lchrom=bits*param;% Longitud del cromosoma
 maxgen = 300;%  Numero máximo de generaciones
 pcross=0.8;%  Probabilidad de cruce
 pmute=0.0033;%  Probabilidad de mutación
 fscaling=1;%  Escalado de fitness
 Elitismo = 1;%  Forzar la presencia del "best"
% Definir variables
 oldpop=zeros(popsize,lchrom);
 fitness=zeros(popsize,1);
 fenotipo=zeros(popsize, param);
 fmax=zeros(param,1);
 fmin=zeros(param,1);
 newpop=zeros(popsize,lchrom);
 newfitness=zeros(popsize,1);
 newfenotipo=zeros(popsize, param);
% Definir limites de escalado
 fmax=[10];
 fmin=[-10];
 vmax = (2^bits)-1;
% Iniciar una poblacion binaria 
for i=1:popsize
 for j=1:lchrom
  oldpop(i,j)=flip(rand());


  end
 end
% Evaluar la poblacion inicial
 elmejor=0;
 for j=1:popsize
  for k=1:param
fenotipo(j,k)=Escala(decode(oldpop(j,iparam(k,bits))),fmax(k),
fmin(k),vmax);
   end % Control numero de parametros
% Función test
   x=fenotipo(j,:);
   fitness(j)=2*(1-x.^2).*exp(-0.5*x .^2)/sqrt(3*sqrt(pi));
% Función test
  end % Control numero de individuo de la poblacion
sumfitness= NaN*ones(maxgen+1,1);
ciclo=0:maxgen;
sumfitness(1)=sum(fitness);
[mejor imejor]= max(fitness);
 if mejor > elmejor
  backup=oldpop(imejor,:);
  elmejor=mejor;
  end
% Optimización
for i=1:maxgen
 plot(ciclo,sumfitness);
 refresh();
if fscaling
 fitness=prescale(fitness);
 end
 % Algoritmo generation
 for j=1:2:popsize
  mate1=select(popsize,fitness);
  mate2=select(popsize,fitness);
[child1 child2] = crossover(oldpop(mate1,:), oldpop(mate2,:), 
pcross,pmute);
  newpop(j,:)=child1;
  newpop(j+1,:)=child2;
  for k=1:param
newfenotipo(j,k)=Escala(decode(newpop(j,iparam(k,bits))),fmax(
k),fmin(k),vmax);
newfenotipo(j+1,k)=Escala(decode(newpop(j+1,iparam(k,bits))),f
max(k),fmin(k),vmax);
   end % Control numero de parametros
% Función test
   x=newfenotipo(j+1,:);
   newfitness(j+1)=2*(1-x.^2).*exp(-0.5*x .^2)/sqrt(3*sqrt(pi));
   x=newfenotipo(j,:);
   newfitness(j)=2*(1-x.^2).*exp(-0.5*x .^2)/sqrt(3*sqrt(pi));
% Función test
  end % Control numero de individuo de la poblacion
% Backup del mejor resultado
[mejor imejor]= max(newfitness);
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
 if mejor > elmejor
  backup=newpop(imejor,:);
  elmejor=mejor;
  end
% Ciclar poblaciones para una nueva iteración
 oldpop=newpop;
 fitness=newfitness;
 fenotipo=newfenotipo;
if Elitismo && flip(rand)
 [peor ipeor]= min(fitness);
 oldpop(ipeor,:)=backup;
 fitness(ipeor)=elmejor;
 end
sumfitness(i+1)=sum(fitness);
 end % Control numero de generaciones
% Visualizar evolucion
 plot(ciclo,sumfitness);
% Visualizar el mejor resultados
 elmejor
 for k=1:param
val_param(k)= Escala(decode(backup(iparam(k,bits))), 
fmax(k),fmin(k),vmax);
  end
 val_param
% Show test
t=-10:0.001:10;
s=2*(1-t.^2).*exp(-0.5*t.^2)/sqrt(3*sqrt(pi));
q=zeros(size(t));
figure(2), 
plot(t,s, '-b',valparam,3,'-r')
'HWHUPLQDFLyQGHOPi[LPRGHODIXQFLyQDāWāH[SWEHQ>@

$OJRULWPRV*(6$Guided Evolutionary Simulated Annealing
 /D RSWLPL]DFLyQ PHGLDQWH PpWRGRV HYROXWLYRV FRQVLVWH HQ WHQHU XQD SREODFLyQ GH
SRVLEOHV VROXFLRQHV TXH YD HYROXFLRQDQGR /RV PHMRUHV LQGLYtGXRV WLHQHQ PD\RUHV
SRVLELOLGDGHV GH UHSURGXFLUVH \ SURFUHDU HOHPHQWRV VLPLODUHV D HOORV GH IRUPD TXH FDGD
JHQHUDFLyQWLHQGHDVHUPHMRUTXHODDQWHULRURSRUORPHQRVJOREDOPHQWHDOFDERGHYDULDV
JHQHUDFLRQHVODSREODFLyQWLHQHXQDPHMRUDGHFXDFLyQTXHODSREODFLyQRULJLQDO
 (OPpWRGR*(6$ FRPELQD HO HQIULDPLHQWR VLPXODGR Simulated Annealing FRQ ODV
WpFQLFDV GH VHOHFFLyQ GH HYROXFLyQ VLPXODGD Simulated Evolution ,QWURGXFH DGHPiV XQD
FRPSHWLFLyQ HQWUH ODV UHJLRQHV GHO HVSDFLR GH E~VTXHGD %iVLFDPHQWH ORV PpWRGRV *(6$
GLYLGHQ XQD SREODFLyQ HQ IDPLOLDV \ GHILQHQ GRV QLYHOHV GH FRPSHWLFLyQ 8QR HQWUH OD
MHUDUTXtDGHFDGDIDPLOLD FRPSHWHQFLDSDGUHVKLMRV\RWURHQWUH ODVGLIHUHQWHV IDPLOLDV'H
HVWDIRUPDVHSUHVWDXQDPD\RUDWHQFLyQDDTXHOODVUHJLRQHVTXHWLHQHQXQDPHMRUDGHFXDFLyQ
IDYRUHFLHQGRTXHVHUHSURGX]FDQPiVLQGLYLGXRVGHODVPHMRUHVIDPLOLDV
 (O HQIULDPLHQWR VLPXODGR FRQGLFLRQD OD DOHWRULHGDG GH OD E~VTXHGD $O SULQFLSLR
FXDQGROD³WHPSHUDWXUD´GHOVLVWHPDHVPX\DOWDODHYROXFLyQGHODOJRULWPRHVPX\DOHDWRULD
\DSHQDVVHWLHQHHQFXHQWDODFDOLGDGGHXQLQGLYLGXRHQODUHSURGXFFLyQGHWDOIRUPDTXHVH
H[SDQGHODE~VTXHGDSRUWRGRHOHVSDFLRGHVROXFLRQHV WUDWDQGRGHHYLWDUDVtFRQYHUJHQFLDV


SUHPDWXUDV D PtQLPRV ORFDOHV $ PHGLGD TXH OD E~VTXHGD DYDQ]D YD GLVPLQX\HQGR OD
³WHPSHUDWXUD´ VROR VH UHSURGXFHQ ORV PHMRUHV LQGLYLGXRV \ OD E~VTXHGD VH YD DILQDQGR
FRQFHQWUiQGRVHHQDTXHOODV]RQDVGHOGRPLQLRGyQGHVHGDQORVPHMRUHVUHVXOWDGRV
 /RVPpWRGRV*(6$GLYLGHQXQDSREODFLyQHQIDPLOLDVTXHHQWUHWRGDVYDQDSURFUHDU
XQQ~PHURFRQVWDQWHGHKLMRV(ODOJRULWPRFRPLHQ]DHVFRJLHQGRDOHDWRULDPHQWHORVSDGUHVGH
ODSULPHUDJHQHUDFLyQWDQWRVFRPRIDPLOLDVOXHJRJHQHUDORVKLMRVTXHFRUUHVSRQGHQDFDGD
SDGUH\HOPHMRUKLMRGHFDGDIDPLOLDFRPSLWHFRQHOSDGUHSDUDVHUHOSDGUHGHODVLJXLHQWH
JHQHUDFLyQ3DUDOHODPHQWH ODVGLVWLQWDV IDPLOLDVFRPSLWHQHQWUHVLSDUDGHFLGLUHOQ~PHURGH
KLMRVTXHYDQDJHQHUDUHQODVLJXLHQWHLWHUDFLyQ
 /DFRPSHWLFLyQSDGUHKLMRVHUHVXHOYHFRQODDFHSWDFLyQGHOPHMRUKLMRFRPRVLJXLHQWH
SDGUHVL
ypadre > yhijo һ exp(-(yhijo-ypadre)/T)  > ȡ 
VLHQGRypadre  HOYDORUGHOSDGUHyhijo  HOYDORUGHOKLMRT OD WHPSHUDWXUDGHO VLVWHPD\ȡXQ
Q~PHURDOHDWRULRSUREDELOLGDGGH%ROW]PDQGHDFHSWDFLyQ
 /D FRPSHWLFLyQ HQWUH IDPLOLDV GHWHUPLQD HO Q~PHUR GH KLMRV TXH KD GH WHQHU FDGD
IDPLOLDHQODVLJXLHQWHJHQHUDFLyQ3DUDHOORVHFDOFXODXQSDUiPHWUROODPDGRDFHSWDQFLDGHOD
IDPLOLD$OLQLFLRGHFDGDFLFORODDFHSWDQFLDHVFHUR6HLQFUHPHQWDGXUDQWHODJHQHUDFLyQGH
ORVKLMRVVLVHFXPSOH
ypadre > yhijo һ exp(-(yhijo-yminimo)/T)  > ȡ 
VLHQGR \SDGUH  HO YDORU GHO SDGUH \KLMR HO YDORU GHO KLMR \PLQLPR YDORU GHO PHMRU LQGLYLGXR
ORFDOL]DGR KDVWD HO PRPHQWR T OD WHPSHUDWXUD GHO VLVWHPD \ ȡ XQ Q~PHUR DOHDWRULR
SUREDELOLGDGGH%ROW]PDQGHDFHSWDFLyQ
 (OQ~PHURGHKLMRVGHFDGDIDPLOLDVHUiSURSRUFLRQDODVXDFHSWDQFLD/DWHPSHUDWXUD
GLVPLQX\H HQ FDGD LWHUDFLyQ JHQHUDFLyQ GH OD SREODFLyQPXOWLSOLFDQGROD SRU XQD FRQWDQWH
PHQRUTXHXQRJHQHUDOPHQWH±
 (ODOJRULWPR*(6$SURJUDPDGRHQ2&7$9(WUDQVFULEHHODOJRULWPR*(6$&YGH
'DQLHO3D]&RUQHVFRP3HUV
% GESA Optimization - test
% Basado en gesa.c v2.2(10.08.95) de D.Paz Cornes (com. Pers. 2000)
rand("seed",sem 808008082);
 
% Parámetros del GESA
 familias=10; %  Tamaño de la familia
 popsize =100; %  Tamaño de la población
 maxgen = 1000;% Número máximo de generaciones
 t0=1000;%           Temperatura inicial
 beta=0.99;%         Coeficiente de reducción de la temperatura
% Definir variables del GESA
 pais=zeros(familias,2);
 fillos=zeros(familias,2);
 val_pais=zeros(familias,1);
 val_fillos=zeros(familias,1);
 num_fillos=zeros(familias,1);
 aceptancia=zeros(familias,1);
% Crea las familias
for i=1:familias,
 pais(i,:)= CreaIndividuo();
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
 if mejor > elmejor
  backup=newpop(imejor,:);
  elmejor=mejor;
  end
% Ciclar poblaciones para una nueva iteración
 oldpop=newpop;
 fitness=newfitness;
 fenotipo=newfenotipo;
if Elitismo && flip(rand)
 [peor ipeor]= min(fitness);
 oldpop(ipeor,:)=backup;
 fitness(ipeor)=elmejor;
 end
sumfitness(i+1)=sum(fitness);
 end % Control numero de generaciones
% Visualizar evolucion
 plot(ciclo,sumfitness);
% Visualizar el mejor resultados
 elmejor
 for k=1:param
val_param(k)= Escala(decode(backup(iparam(k,bits))), 
fmax(k),fmin(k),vmax);
  end
 val_param
% Show test
t=-10:0.001:10;
s=2*(1-t.^2).*exp(-0.5*t.^2)/sqrt(3*sqrt(pi));
q=zeros(size(t));
figure(2), 
plot(t,s, '-b',valparam,3,'-r')
'HWHUPLQDFLyQGHOPi[LPRGHODIXQFLyQDāWāH[SWEHQ>@

$OJRULWPRV*(6$Guided Evolutionary Simulated Annealing
 /D RSWLPL]DFLyQ PHGLDQWH PpWRGRV HYROXWLYRV FRQVLVWH HQ WHQHU XQD SREODFLyQ GH
SRVLEOHV VROXFLRQHV TXH YD HYROXFLRQDQGR /RV PHMRUHV LQGLYtGXRV WLHQHQ PD\RUHV
SRVLELOLGDGHV GH UHSURGXFLUVH \ SURFUHDU HOHPHQWRV VLPLODUHV D HOORV GH IRUPD TXH FDGD
JHQHUDFLyQWLHQGHDVHUPHMRUTXHODDQWHULRURSRUORPHQRVJOREDOPHQWHDOFDERGHYDULDV
JHQHUDFLRQHVODSREODFLyQWLHQHXQDPHMRUDGHFXDFLyQTXHODSREODFLyQRULJLQDO
 (OPpWRGR*(6$ FRPELQD HO HQIULDPLHQWR VLPXODGR Simulated Annealing FRQ ODV
WpFQLFDV GH VHOHFFLyQ GH HYROXFLyQ VLPXODGD Simulated Evolution ,QWURGXFH DGHPiV XQD
FRPSHWLFLyQ HQWUH ODV UHJLRQHV GHO HVSDFLR GH E~VTXHGD %iVLFDPHQWH ORV PpWRGRV *(6$
GLYLGHQ XQD SREODFLyQ HQ IDPLOLDV \ GHILQHQ GRV QLYHOHV GH FRPSHWLFLyQ 8QR HQWUH OD
MHUDUTXtDGHFDGDIDPLOLD FRPSHWHQFLDSDGUHVKLMRV\RWURHQWUH ODVGLIHUHQWHV IDPLOLDV'H
HVWDIRUPDVHSUHVWDXQDPD\RUDWHQFLyQDDTXHOODVUHJLRQHVTXHWLHQHQXQDPHMRUDGHFXDFLyQ
IDYRUHFLHQGRTXHVHUHSURGX]FDQPiVLQGLYLGXRVGHODVPHMRUHVIDPLOLDV
 (O HQIULDPLHQWR VLPXODGR FRQGLFLRQD OD DOHWRULHGDG GH OD E~VTXHGD $O SULQFLSLR
FXDQGROD³WHPSHUDWXUD´GHOVLVWHPDHVPX\DOWDODHYROXFLyQGHODOJRULWPRHVPX\DOHDWRULD
\DSHQDVVHWLHQHHQFXHQWDODFDOLGDGGHXQLQGLYLGXRHQODUHSURGXFFLyQGHWDOIRUPDTXHVH
H[SDQGHODE~VTXHGDSRUWRGRHOHVSDFLRGHVROXFLRQHV WUDWDQGRGHHYLWDUDVtFRQYHUJHQFLDV


SUHPDWXUDV D PtQLPRV ORFDOHV $ PHGLGD TXH OD E~VTXHGD DYDQ]D YD GLVPLQX\HQGR OD
³WHPSHUDWXUD´ VROR VH UHSURGXFHQ ORV PHMRUHV LQGLYLGXRV \ OD E~VTXHGD VH YD DILQDQGR
FRQFHQWUiQGRVHHQDTXHOODV]RQDVGHOGRPLQLRGyQGHVHGDQORVPHMRUHVUHVXOWDGRV
 /RVPpWRGRV*(6$GLYLGHQXQDSREODFLyQHQIDPLOLDVTXHHQWUHWRGDVYDQDSURFUHDU
XQQ~PHURFRQVWDQWHGHKLMRV(ODOJRULWPRFRPLHQ]DHVFRJLHQGRDOHDWRULDPHQWHORVSDGUHVGH
ODSULPHUDJHQHUDFLyQWDQWRVFRPRIDPLOLDVOXHJRJHQHUDORVKLMRVTXHFRUUHVSRQGHQDFDGD
SDGUH\HOPHMRUKLMRGHFDGDIDPLOLDFRPSLWHFRQHOSDGUHSDUDVHUHOSDGUHGHODVLJXLHQWH
JHQHUDFLyQ3DUDOHODPHQWH ODVGLVWLQWDV IDPLOLDVFRPSLWHQHQWUHVLSDUDGHFLGLUHOQ~PHURGH
KLMRVTXHYDQDJHQHUDUHQODVLJXLHQWHLWHUDFLyQ
 /DFRPSHWLFLyQSDGUHKLMRVHUHVXHOYHFRQODDFHSWDFLyQGHOPHMRUKLMRFRPRVLJXLHQWH
SDGUHVL
ypadre > yhijo һ exp(-(yhijo-ypadre)/T)  > ȡ 
VLHQGRypadre  HOYDORUGHOSDGUHyhijo  HOYDORUGHOKLMRT OD WHPSHUDWXUDGHO VLVWHPD\ȡXQ
Q~PHURDOHDWRULRSUREDELOLGDGGH%ROW]PDQGHDFHSWDFLyQ
 /D FRPSHWLFLyQ HQWUH IDPLOLDV GHWHUPLQD HO Q~PHUR GH KLMRV TXH KD GH WHQHU FDGD
IDPLOLDHQODVLJXLHQWHJHQHUDFLyQ3DUDHOORVHFDOFXODXQSDUiPHWUROODPDGRDFHSWDQFLDGHOD
IDPLOLD$OLQLFLRGHFDGDFLFORODDFHSWDQFLDHVFHUR6HLQFUHPHQWDGXUDQWHODJHQHUDFLyQGH
ORVKLMRVVLVHFXPSOH
ypadre > yhijo һ exp(-(yhijo-yminimo)/T)  > ȡ 
VLHQGR \SDGUH  HO YDORU GHO SDGUH \KLMR HO YDORU GHO KLMR \PLQLPR YDORU GHO PHMRU LQGLYLGXR
ORFDOL]DGR KDVWD HO PRPHQWR T OD WHPSHUDWXUD GHO VLVWHPD \ ȡ XQ Q~PHUR DOHDWRULR
SUREDELOLGDGGH%ROW]PDQGHDFHSWDFLyQ
 (OQ~PHURGHKLMRVGHFDGDIDPLOLDVHUiSURSRUFLRQDODVXDFHSWDQFLD/DWHPSHUDWXUD
GLVPLQX\H HQ FDGD LWHUDFLyQ JHQHUDFLyQ GH OD SREODFLyQPXOWLSOLFDQGROD SRU XQD FRQWDQWH
PHQRUTXHXQRJHQHUDOPHQWH±
 (ODOJRULWPR*(6$SURJUDPDGRHQ2&7$9(WUDQVFULEHHODOJRULWPR*(6$&YGH
'DQLHO3D]&RUQHVFRP3HUV
% GESA Optimization - test
% Basado en gesa.c v2.2(10.08.95) de D.Paz Cornes (com. Pers. 2000)
rand("seed",sem 808008082);
 
% Parámetros del GESA
 familias=10; %  Tamaño de la familia
 popsize =100; %  Tamaño de la población
 maxgen = 1000;% Número máximo de generaciones
 t0=1000;%           Temperatura inicial
 beta=0.99;%         Coeficiente de reducción de la temperatura
% Definir variables del GESA
 pais=zeros(familias,2);
 fillos=zeros(familias,2);
 val_pais=zeros(familias,1);
 val_fillos=zeros(familias,1);
 num_fillos=zeros(familias,1);
 aceptancia=zeros(familias,1);
% Crea las familias
for i=1:familias,
 pais(i,:)= CreaIndividuo();
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
 fillos(i,:)= CreaIndividuo();
 num_fillos(i)=popsize/familias;
 val_pais(i)=Evalua(pais(i,:));
 end
 
% Proceso de optimización
fillo = zeros(2,1);
TheOne=NaN*zeros(maxgen,1);
minimo=1/eps;
RAND_MAX = 1; 
INVERSO_RANDMAX=1/RAND_MAX;
 
for gen=1:maxgen,
 suma_aceptancias=0;
 for n=1:familias,
  % Generar hijos
  mn=1/eps;
  aceptancia(n)=0;
  for j=1:num_fillos(n),
   fillo=Procrea(pais(n,:));
   valorf=Evalua(fillo);
   if valorf < mn
    aux = fillos(n,:);
    fillos(n,:)=fillo;
    fillo=aux;
    val_fillos(n)=valorf;
    mn=valorf;
    end % if
   if familias!=1
    if valorf<minimo
     aceptancia(n)+=1;
    else
     ro=rand(1)*INVERSO_RANDMAX;
     if ro<exp((minimo-valorf)/t0)
      aceptancia(n)+=1;
      end % if
     end % if
    end % Generar hijos
  % Seleccionar padre
  if (val_fillos(n)<val_pais(n))
   aux=pais(n,:);
   pais(n,:)=fillos(n,:);
   val_pais(n)=val_fillos(n);
   fillos(n,:)=aux;
   else
    ro =rand(1)*INVERSO_RANDMAX;
    if ro<exp((val_pais(n)-val_fillos(n))/t0)
     aux=pais(n,:);
     pais(n,:)=fillos(n,:);
     val_pais(n)=val_fillos(n);
     fillos(n,:)=aux;


     end % if
    end % if
   end % Seleccionar padre
  suma_aceptancias+=aceptancia(n);
  end % 
 % Cálculo del número de hijos en sig. generación
 for n=1:familias,
  if suma_aceptancias!=0
   fillos(n)= floor(popsize*aceptancia(n/suma_aceptancias);
   end
  if num_fillos(n)==0
   for i=n:familias-1
    pais(i,:)= pais(i+1,:);
    fillos(i,:)= fillos(i+1,:);
    num_fillos(i)=num_fillos(i+1);
    val_pais(i)=val_pais(i+1);
    aceptancia(i)=aceptancia(i+1);
    val_fillos(i)=val_fillos(i+1);
    end % for
   familias-=1;
   end % if
  end % Cálculo hijos
 % Cálculo del mínimo
 for n=1:familias,
  if val_pais(n)<minimo
   minimo=val_pais(n);
   ElMejor=pais(n,:);
   end % if
  end % for
 
 TheOne(gen)=minimo;
 figure(1), plot(TheOne);
 
 Mostrar(ElMejor);
 
 t0*=beta;
 end
$OJRULWPR*(6$RSWLPL]DFLyQIXQFLyQ(YDO~D

$MXVWHSDUDPpWULFRGHORVQHXURPRGHORV
 (O DMXVWH GH XQ QHXURPRGHOR KD GH HIHFWXDUVH HQ GRV DVSHFWRV IXQGDPHQWDOHV /D
WRSRORJtDRFRQILJXUDFLyQGHODUHG\HODMXVWHGHORVSDUiPHWURVSHVRVVLQiSWLFRVGHODUHG
 $MXVWDUODWRSRORJtDHVGHWHUPLQDUHOPRGHORGHUHGHOWLSRGHQHXURQDHOQ~PHURGH
FDSDVGHODUHG\HOQ~PHURGHQHXURQDVSRUFDSDVLQROYLGDUORLQGLFDGRHQODLQWURGXFFLyQD
HVWHFDStWXOR+D\TXHORJUDUXQHTXLOLEULRHQWUHODVLPSOLFLGDGGHOPRGHOR\ODH[DFWLWXGGH
ORVUHVXOWDGRVGHODQiOLVLV2*$7$
 /DFDUDFWHUtVWLFDPiVLQWHUHVDQWHGHODVUHGHVQHXURQDOHVDUWLILFLDOHVHVVXFDSDFLGDGGH
DSUHQGL]DMH (VWH DSUHQGL]DMH 'Ë$=  VH UHDOL]D PHGLDQWH HO DMXVWH GH ORV
SDUiPHWURVGHODUHG\VHUHVXHOYHHQWUHQDQGRODUHGHQHOFRQRFLPLHQWRDVRFLDGRDOFRQMXQWR
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
 fillos(i,:)= CreaIndividuo();
 num_fillos(i)=popsize/familias;
 val_pais(i)=Evalua(pais(i,:));
 end
 
% Proceso de optimización
fillo = zeros(2,1);
TheOne=NaN*zeros(maxgen,1);
minimo=1/eps;
RAND_MAX = 1; 
INVERSO_RANDMAX=1/RAND_MAX;
 
for gen=1:maxgen,
 suma_aceptancias=0;
 for n=1:familias,
  % Generar hijos
  mn=1/eps;
  aceptancia(n)=0;
  for j=1:num_fillos(n),
   fillo=Procrea(pais(n,:));
   valorf=Evalua(fillo);
   if valorf < mn
    aux = fillos(n,:);
    fillos(n,:)=fillo;
    fillo=aux;
    val_fillos(n)=valorf;
    mn=valorf;
    end % if
   if familias!=1
    if valorf<minimo
     aceptancia(n)+=1;
    else
     ro=rand(1)*INVERSO_RANDMAX;
     if ro<exp((minimo-valorf)/t0)
      aceptancia(n)+=1;
      end % if
     end % if
    end % Generar hijos
  % Seleccionar padre
  if (val_fillos(n)<val_pais(n))
   aux=pais(n,:);
   pais(n,:)=fillos(n,:);
   val_pais(n)=val_fillos(n);
   fillos(n,:)=aux;
   else
    ro =rand(1)*INVERSO_RANDMAX;
    if ro<exp((val_pais(n)-val_fillos(n))/t0)
     aux=pais(n,:);
     pais(n,:)=fillos(n,:);
     val_pais(n)=val_fillos(n);
     fillos(n,:)=aux;


     end % if
    end % if
   end % Seleccionar padre
  suma_aceptancias+=aceptancia(n);
  end % 
 % Cálculo del número de hijos en sig. generación
 for n=1:familias,
  if suma_aceptancias!=0
   fillos(n)= floor(popsize*aceptancia(n/suma_aceptancias);
   end
  if num_fillos(n)==0
   for i=n:familias-1
    pais(i,:)= pais(i+1,:);
    fillos(i,:)= fillos(i+1,:);
    num_fillos(i)=num_fillos(i+1);
    val_pais(i)=val_pais(i+1);
    aceptancia(i)=aceptancia(i+1);
    val_fillos(i)=val_fillos(i+1);
    end % for
   familias-=1;
   end % if
  end % Cálculo hijos
 % Cálculo del mínimo
 for n=1:familias,
  if val_pais(n)<minimo
   minimo=val_pais(n);
   ElMejor=pais(n,:);
   end % if
  end % for
 
 TheOne(gen)=minimo;
 figure(1), plot(TheOne);
 
 Mostrar(ElMejor);
 
 t0*=beta;
 end
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
x (OQ~PHURGHQHXURQDVHQODVFDSDVRFXOWDVVRQORVҀRGHODOGHOWDPDxRGH
ODFDSDGHHQWUDGD6LUHVXOWDLQVXILFLHQWHSXHGHDxDGLUVHHOQ~PHURGHQHXURQDVHQOD
FDSDGHVDOLGD
x (OQ~PHURGHQHXURQDVHQODFDSDRFXOWDGHEHUtDVHUPHQRVGHODPLWDGTXHHOQ~PHUR
GHQHXURQDVHQODFDSDGHHQWUDGD
x (OQ~PHURGHQHXURQDVHQODFDSDRFXOWDGHEHUtDHVWDUHQWUHHO WDPDxRGHODFDSDGH
HQWUDGD\HOWDPDxRGHODFDSDGHVDOLGD
 &+(1 HW DO  LQGLFDQ TXH HO Q~PHUR GH QHXURQDV LQLFLDO GHEHUtD HVWDEOHFHUVH
HQWUH(2·¥(n) + m)\(2n + 1)GHDFXHUGRFRQ+$-(/$	%(5.(\)/(7&+(5	
*266  GyQGH Q \ P UHSUHVHQWDQ ORV Q~PHURV GH QHXURQDV HQ HQWUDGD \ VDOLGD
UHVSHFWLYDPHQWH
 (Q OD SUiFWLFD HVWDV UHJODV QR IXQFLRQDQ \ HV PX\ GLItFLO GHWHUPLQDU XQD EXHQD
WRSRORJtDGHODUHGDSDUWLUGHOQ~PHURGHHQWUDGDV\VDOLGDV6HJ~Q.$562/,<$
HOQ~PHURGHQHXURQDVRFXOWDVGHSHQGHFUtWLFDPHQWHGHOQ~PHURGHPXHVWUDVFRQODVTXHVHYD
D UHDOL]DU HO HQWUHQDPLHQWR \ GH OD FRPSOHMLGDG GH OD LQIRUPDFLyQ TXH OD UHG LQWHQWDUi
DSUHQGHU6HKDFRPSUREDGRTXHXQQ~PHUREDMRGHQHXURQDVHQ ODFDSDRFXOWDSURGXFHXQ
VXEDSUHQGL]DMH TXH LQXWLOL]D OD UHG SHUR WDPELpQ TXH XQ Q~PHUR HOHYDGR GH QHXURQDV GD
OXJDUDXQVREUHDSUHQGL]DMH 3$6,1,FRQHOTXH  OD UHGSLHUGHVXFDSDFLGDGGH
JHQHUDOL]DFLyQSDVDD LPLWDU ORVFRQMXQWRVGHYDORUHVHQWUHQDGRVVLQH[WUDHUQLQJXQD OH\GH
UHJUHVLyQ UHDO \ GHMD GH VHU FDSD] GH UHVSRQGHU FRKHUHQWHPHQWH IUHQWH D HVWtPXORV QR
HQWUHQDGRV
 2WURV DXWRUHV FRPR 67(,1(5  GHVFDUWDQ IyUPXODV GH SUHFiOFXOR GHO
WDPDxR GH OD UHG \ VXJLHUHQ TXH HO Q~PHUR GH QHXURQDV GHEH GHWHUPLQDUVH D SDUWLU GH
VLPXODFLRQHV UHSHWLGDV HQ ODV TXH VH LQFUHPHQWD HO Q~PHUR GH QHXURQDV DO WLHPSR TXH VH
REVHUYDHOGHVHPSHxRGHODVGLIHUHQWHVDUTXLWHFWXUDVVREUHXQDPXHVWUDGHYDOLGDFLyQ

&RQMXQWRVGHHQWUHQDPLHQWR\YDOLGDFLyQ6HOHFFLyQGHOPHMRUPRGHOR
 /D H[DFWLWXG GH ORV HPXODGRUHV FRQVWUXLGRV NN VREUH PRGHORV ItVLFRV GHSHQGHQ
VLJQLILFDWLYDPHQWHGHQXHVWUDKDELOLGDGSDUDJHQHUDUFRQMXQWRVGHGDWRVGHHQWUHQDPLHQWROR
VXILFLHQWHPHQWHUHSUHVHQWDWLYRVFRPRSDUDHYLWDUTXHODVUHGHVWHQJDQTXHWUDWDUGHH[WUDSRODU
UHVSXHVWDVPiVDOOiGHOGRPLQLRFXELHUWRSRUHOFRQMXQWRGHHQWUHQDPLHQWR/DDSDULFLyQGH
JUDQGHV HUURUHV R GH YDORUHV DWtSLFRV HQ ODV UHVSXHVWDV JHQHUDGDV SRUPRGHORVNN RFXUUHQ
VRODPHQWHFXDQGRVHVRPHWHDODUHGDHQWUDGDVTXHQRKDQVLGRVXILFLHQWHPHQWHUHSUHVHQWDGDV
HQHOFRQMXQWRGHHQWUHQDPLHQWR&XDQGRWUDEDMDPRVFRQVHULHVWHPSRUDOHVPX\ODUJDVVREUH
PRGHORVFOLPiWLFRVQROLQHDOHV.5$61232/6.<HWDOVHYHQLQFUHPHQWDGDVWDQWR
ODSUREDELOLGDGGHTXHVHSURGX]FDQYDORUHVDWtSLFRVJUDQGHVHUURUHVFRPRODSUREDELOLGDG
GHTXHSURGX]FDXQLPSDFWRLQGHVHDGRGXUDQWHXQDLQWHJUDFLyQGHYDULRVVLVWHPDV(VHVHQFLDO
HOLQWURGXFLUSURFHGLPLHQWRVGHFRQWUROTXHSXHGDQSUHGHFLU\HOLPLQDUHVRVYDORUHVDWtSLFRV
GXUDQWHODLQWHJUDFLyQGHGLVWLQWDV11HQXQPLVPRPRGHOR
 &+(1 HW DO  UHFRPLHQGDQ GLYLGLU ORV GDWRV GLVSRQLEOHV GHO FRQMXQWR GH
HQWUHPDQLPLHQWR HQ WUHV VXEFRQMXQWRV GRV FRPR GDWRV GH HQWUHQDPLHQWR \ RWUR FRPR
FRQMXQWRGHWHVWRYDOLGDFLyQSDUDDVtPD[LPL]DUODH[DFWLWXG\HVWDELOLGDGGHOPRGHOR
 6LJXLHQGR ODV UHFRPHQGDFLRQHV GH.5$61232/6.< HW DO  \ &+(1 DW DO
VHKDQDQDOL]DGRODVVHULHVSDUDFRQWURODUYDORUHVDWtSLFRVDO WLHPSRTXHVHFXEUHHO
Pi[LPR GRPLQLR WHPSRUDO HQ QXHVWUR FDVR SRVLEOH +HPRV GHILQLGR ORV HQWRUQRV GH
HQWUHQDPLHQWR TDS: training dataset \ GH WHVW BtDS: backtest dataset FRPR SDUWLFLRQHV


VREUHODEDVHGHGDWRVGLVSRQLEOH<SDUDDGHPiVSRGHUFRPSDUDUGLVWLQWDVUHDOL]DFLRQHVGHO
PRGHOR FRQ GLIHUHQWHV WRSRORJtDV KHPRV ILMDGR HO Q~PHUR PtQLPR GH LWHUDFLRQHV GHO
DOJRULWPRODIXQFLyQGHDGHFXDFLyQ\SDUDFDGDFRQMXQWR7'6\%W'6HOYDORUPi[LPRGHO
HUURUHOHUURUPHGLRVXGHVYLDFLyQHVWDQGDUG\ODGLVWULEXFLyQGHOHUURU
 5HFRUGHPRVTXHSDUDXQPLVPRPRGHORSXHGHQH[LVWLUYDULDVUHDOL]DFLRQHVGLIHUHQWHV
YDULRVySWLPRVFX\RVUHVXOWDGRVVHDQYiOLGRV(QHODSDUWDGRGHGLFDGRD023VHSODQWHDED
ODQHFHVLGDGGHGHILQLUHVWUDWHJLDVSDUDRSWDUSRUXQDXRWUDVROXFLyQ&XDQGRQRH[LVWDXQD
UD]yQGHSHVRTXHFRQOOHYHHOSULRUL]DUXQDUHDOL]DFLyQVREUHRWUD.5$61232/6.<HWDO
 SURSRQHQ HO HQVDPEODGR OLQHDO R SRQGHUDGR GH ODV GLIHUHQWHV UHDOL]DFLRQHV GH XQ
PRGHOR$VtGDGRX � Rn,VLY1=NN1(X)..... Yk=NNk(X) IXHVHQkUHDOL]DFLRQHVYiOLGDVGHXQ
PRGHORORVSRVLEOHVHQVDPEODGRVVHUtDQ
x /LQHDOY = mean (Yi)
x 3RQGHUDGR< NāȜLā<LVLHQGRȜ«ȜNȜL ȜL!
 ,JXDOPHQWHODPHGLGDGHODFDOLGDGGHOPRGHORHQVDPEODGRYHQGUiGHILQLGDSDUDFDGD
FRQMXQWR7'6\%W'6SRUHOYDORUPi[LPRGHOHUURUHOHUURUPHGLRVXGHVYLDFLyQHVWDQGDUG
\ODGLVWULEXFLyQGHOHUURU

$MXVWHSDUDPpWULFRGHQHXURPRGHORVPXOWLIXQFLyQPDOFRQGLFLRQDGRV
 /RVPRGHORVTXHVHKDQGHVFULWRVHEDVDQHQGLVWLQWDVWRSRORJtDVGHUHGHVQHXURQDOHV
/RVQLYHOHV VLQiSWLFRVHVWiQDFRWDGRVHQ >@R FRPRHQQXHVWURFDVR HQ >@(VWR
LPSOLFDTXH ODVYDULDEOHVItVLFDVGHOPXQGRUHDOGHEHQHVFDODUVHD ORVQLYHOHVGH ODVVHxDOHV
VLQiSWLFDVSDUDSRGHUXWLOL]DUVH
 (VWH HVFDODGRKDFHTXHQXHVWURSUREOHPD HVWpPDO FRQGLFLRQDGR'DGD OD IXQFLyQ)
GHILQLGDSRUXQSUREOHPDVHGLFHELHQFRQGLFLRQDGRVLSDUDXQDSHTXHxDYDULDFLyQHQHO
YDORUGHxȇ  X, LPSOLFDXQDSHTXHxDYDULDFLyQHQF(x)
F: X ȇ  R ĺ [-1, +1] 
 (QQXHVWURVSUREOHPDVGHRSWLPL]DFLyQHVWRGHSHQGHUiSRUXQODGRGHTXpYDULDEOHVVH
FRPELQDQHQHOPRGHORGHORVUHFRUULGRVGHODVYDULDEOHVItVLFDV\SRURWURGHODVPDJQLWXGHV
GHGLFKDVYDULDEOHV
 (Q HO DSDUWDGR  VH KDQ GHVFULWR ODV HVWUDWHJLDV SDUD UHVROYHU SUREOHPDV GH
RSWLPL]DFLyQPXOWLREMHWLYR (QHOGHVDUUROORGHHVWD7HVLVVHKDQHQVD\DGRHLPSOHPHQWDGR
KDVWDHVWUDWHJLDVGHDJUHJDFLyQGLIHUHQWH$JUHJDFLyQGH7FKHYLFKHIISRQGHUDFLyQSRUVXPD
GHDJUHJDGRVHQIRTXHSRULQWHUVHFFLyQGHOtPLWHVDJUHJDFLyQSRQGHUDGDGHSHVRVDOHDWRULRV
DJUHJDFLyQGLĔDPLFD'2$0\DJUHJDFLyQVHQRLGDO
 $OJXQRV GH ORV SUREOHPDV PXOWLREMHWLYR WUDWDGRV HVWiQ PDO FRQGLFLRQDGRV 3RU
HMHPSORHQXQPRGHORHQHOTXHVHSUHWHQGDLGHQWLILFDUODWHPSHUDWXUDGHODLUH\ODKXPHGDG
UHODWLYDVLPXOWiQHDPHQWH0LHQWUDVODVWHPSHUDWXUDVWLHQHQXQUHFRUULGRGHPHQRVGH&OD
KXPHGDGUHODWLYDSXHGHYDULDUPiVGHXQLGDGHV(VWRLPSOLFDTXHDQLYHOQHXURQDOXQHUURU
GHXQLGDGHVHQODWHPSHUDWXUDHTXLYDOGUiD&GHHUURUPLHQWUDVTXHXQLGDGHVHQ
KXPHGDGHTXLYDOGUiQ DXQGH+5$PHGLGDTXH VH LQFUHPHQWDQ ODVGLIHUHQFLDV HQ ORV
UHFRUULGRVORVRSWLPL]DGRUHVWLHQGHQDIDYRUHFHUDODFRPSRQHQWHTXHSURYRFDXQDUHGXFFLyQ
PD\RUGHOHUURUHQGHWULPHQWRGHODRSWLPL]DFLyQGHODRWUDYDULDEOH
 (QHVRVFDVRVODVHVWUDWHJLDVGHSRQGHUDFLyQQRVLHPSUHIXQFLRQDQFRUUHFWDPHQWH\HQ
PXFKDVRFDVLRQHVORVUHVXOWDGRVVRQWHQGHQFLRVRVIDYRUHFLHQGRDDTXHOODVFRPSRQHQWHVFRQ
PD\RUSHVRHQHOHUURUDJUHJDGR
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
x (OQ~PHURGHQHXURQDVHQODVFDSDVRFXOWDVVRQORVҀRGHODOGHOWDPDxRGH
ODFDSDGHHQWUDGD6LUHVXOWDLQVXILFLHQWHSXHGHDxDGLUVHHOQ~PHURGHQHXURQDVHQOD
FDSDGHVDOLGD
x (OQ~PHURGHQHXURQDVHQODFDSDRFXOWDGHEHUtDVHUPHQRVGHODPLWDGTXHHOQ~PHUR
GHQHXURQDVHQODFDSDGHHQWUDGD
x (OQ~PHURGHQHXURQDVHQODFDSDRFXOWDGHEHUtDHVWDUHQWUHHO WDPDxRGHODFDSDGH
HQWUDGD\HOWDPDxRGHODFDSDGHVDOLGD
 &+(1 HW DO  LQGLFDQ TXH HO Q~PHUR GH QHXURQDV LQLFLDO GHEHUtD HVWDEOHFHUVH
HQWUH(2·¥(n) + m)\(2n + 1)GHDFXHUGRFRQ+$-(/$	%(5.(\)/(7&+(5	
*266  GyQGH Q \ P UHSUHVHQWDQ ORV Q~PHURV GH QHXURQDV HQ HQWUDGD \ VDOLGD
UHVSHFWLYDPHQWH
 (Q OD SUiFWLFD HVWDV UHJODV QR IXQFLRQDQ \ HV PX\ GLItFLO GHWHUPLQDU XQD EXHQD
WRSRORJtDGHODUHGDSDUWLUGHOQ~PHURGHHQWUDGDV\VDOLGDV6HJ~Q.$562/,<$
HOQ~PHURGHQHXURQDVRFXOWDVGHSHQGHFUtWLFDPHQWHGHOQ~PHURGHPXHVWUDVFRQODVTXHVHYD
D UHDOL]DU HO HQWUHQDPLHQWR \ GH OD FRPSOHMLGDG GH OD LQIRUPDFLyQ TXH OD UHG LQWHQWDUi
DSUHQGHU6HKDFRPSUREDGRTXHXQQ~PHUREDMRGHQHXURQDVHQ ODFDSDRFXOWDSURGXFHXQ
VXEDSUHQGL]DMH TXH LQXWLOL]D OD UHG SHUR WDPELpQ TXH XQ Q~PHUR HOHYDGR GH QHXURQDV GD
OXJDUDXQVREUHDSUHQGL]DMH 3$6,1,FRQHOTXH  OD UHGSLHUGHVXFDSDFLGDGGH
JHQHUDOL]DFLyQSDVDD LPLWDU ORVFRQMXQWRVGHYDORUHVHQWUHQDGRVVLQH[WUDHUQLQJXQD OH\GH
UHJUHVLyQ UHDO \ GHMD GH VHU FDSD] GH UHVSRQGHU FRKHUHQWHPHQWH IUHQWH D HVWtPXORV QR
HQWUHQDGRV
 2WURV DXWRUHV FRPR 67(,1(5  GHVFDUWDQ IyUPXODV GH SUHFiOFXOR GHO
WDPDxR GH OD UHG \ VXJLHUHQ TXH HO Q~PHUR GH QHXURQDV GHEH GHWHUPLQDUVH D SDUWLU GH
VLPXODFLRQHV UHSHWLGDV HQ ODV TXH VH LQFUHPHQWD HO Q~PHUR GH QHXURQDV DO WLHPSR TXH VH
REVHUYDHOGHVHPSHxRGHODVGLIHUHQWHVDUTXLWHFWXUDVVREUHXQDPXHVWUDGHYDOLGDFLyQ

&RQMXQWRVGHHQWUHQDPLHQWR\YDOLGDFLyQ6HOHFFLyQGHOPHMRUPRGHOR
 /D H[DFWLWXG GH ORV HPXODGRUHV FRQVWUXLGRV NN VREUH PRGHORV ItVLFRV GHSHQGHQ
VLJQLILFDWLYDPHQWHGHQXHVWUDKDELOLGDGSDUDJHQHUDUFRQMXQWRVGHGDWRVGHHQWUHQDPLHQWROR
VXILFLHQWHPHQWHUHSUHVHQWDWLYRVFRPRSDUDHYLWDUTXHODVUHGHVWHQJDQTXHWUDWDUGHH[WUDSRODU
UHVSXHVWDVPiVDOOiGHOGRPLQLRFXELHUWRSRUHOFRQMXQWRGHHQWUHQDPLHQWR/DDSDULFLyQGH
JUDQGHV HUURUHV R GH YDORUHV DWtSLFRV HQ ODV UHVSXHVWDV JHQHUDGDV SRUPRGHORVNN RFXUUHQ
VRODPHQWHFXDQGRVHVRPHWHDODUHGDHQWUDGDVTXHQRKDQVLGRVXILFLHQWHPHQWHUHSUHVHQWDGDV
HQHOFRQMXQWRGHHQWUHQDPLHQWR&XDQGRWUDEDMDPRVFRQVHULHVWHPSRUDOHVPX\ODUJDVVREUH
PRGHORVFOLPiWLFRVQROLQHDOHV.5$61232/6.<HWDOVHYHQLQFUHPHQWDGDVWDQWR
ODSUREDELOLGDGGHTXHVHSURGX]FDQYDORUHVDWtSLFRVJUDQGHVHUURUHVFRPRODSUREDELOLGDG
GHTXHSURGX]FDXQLPSDFWRLQGHVHDGRGXUDQWHXQDLQWHJUDFLyQGHYDULRVVLVWHPDV(VHVHQFLDO
HOLQWURGXFLUSURFHGLPLHQWRVGHFRQWUROTXHSXHGDQSUHGHFLU\HOLPLQDUHVRVYDORUHVDWtSLFRV
GXUDQWHODLQWHJUDFLyQGHGLVWLQWDV11HQXQPLVPRPRGHOR
 &+(1 HW DO  UHFRPLHQGDQ GLYLGLU ORV GDWRV GLVSRQLEOHV GHO FRQMXQWR GH
HQWUHPDQLPLHQWR HQ WUHV VXEFRQMXQWRV GRV FRPR GDWRV GH HQWUHQDPLHQWR \ RWUR FRPR
FRQMXQWRGHWHVWRYDOLGDFLyQSDUDDVtPD[LPL]DUODH[DFWLWXG\HVWDELOLGDGGHOPRGHOR
 6LJXLHQGR ODV UHFRPHQGDFLRQHV GH.5$61232/6.< HW DO  \ &+(1 DW DO
VHKDQDQDOL]DGRODVVHULHVSDUDFRQWURODUYDORUHVDWtSLFRVDO WLHPSRTXHVHFXEUHHO
Pi[LPR GRPLQLR WHPSRUDO HQ QXHVWUR FDVR SRVLEOH +HPRV GHILQLGR ORV HQWRUQRV GH
HQWUHQDPLHQWR TDS: training dataset \ GH WHVW BtDS: backtest dataset FRPR SDUWLFLRQHV


VREUHODEDVHGHGDWRVGLVSRQLEOH<SDUDDGHPiVSRGHUFRPSDUDUGLVWLQWDVUHDOL]DFLRQHVGHO
PRGHOR FRQ GLIHUHQWHV WRSRORJtDV KHPRV ILMDGR HO Q~PHUR PtQLPR GH LWHUDFLRQHV GHO
DOJRULWPRODIXQFLyQGHDGHFXDFLyQ\SDUDFDGDFRQMXQWR7'6\%W'6HOYDORUPi[LPRGHO
HUURUHOHUURUPHGLRVXGHVYLDFLyQHVWDQGDUG\ODGLVWULEXFLyQGHOHUURU
 5HFRUGHPRVTXHSDUDXQPLVPRPRGHORSXHGHQH[LVWLUYDULDVUHDOL]DFLRQHVGLIHUHQWHV
YDULRVySWLPRVFX\RVUHVXOWDGRVVHDQYiOLGRV(QHODSDUWDGRGHGLFDGRD023VHSODQWHDED
ODQHFHVLGDGGHGHILQLUHVWUDWHJLDVSDUDRSWDUSRUXQDXRWUDVROXFLyQ&XDQGRQRH[LVWDXQD
UD]yQGHSHVRTXHFRQOOHYHHOSULRUL]DUXQDUHDOL]DFLyQVREUHRWUD.5$61232/6.<HWDO
 SURSRQHQ HO HQVDPEODGR OLQHDO R SRQGHUDGR GH ODV GLIHUHQWHV UHDOL]DFLRQHV GH XQ
PRGHOR$VtGDGRX � Rn,VLY1=NN1(X)..... Yk=NNk(X) IXHVHQkUHDOL]DFLRQHVYiOLGDVGHXQ
PRGHORORVSRVLEOHVHQVDPEODGRVVHUtDQ
x /LQHDOY = mean (Yi)
x 3RQGHUDGR< NāȜLā<LVLHQGRȜ«ȜNȜL ȜL!
 ,JXDOPHQWHODPHGLGDGHODFDOLGDGGHOPRGHORHQVDPEODGRYHQGUiGHILQLGDSDUDFDGD
FRQMXQWR7'6\%W'6SRUHOYDORUPi[LPRGHOHUURUHOHUURUPHGLRVXGHVYLDFLyQHVWDQGDUG
\ODGLVWULEXFLyQGHOHUURU

$MXVWHSDUDPpWULFRGHQHXURPRGHORVPXOWLIXQFLyQPDOFRQGLFLRQDGRV
 /RVPRGHORVTXHVHKDQGHVFULWRVHEDVDQHQGLVWLQWDVWRSRORJtDVGHUHGHVQHXURQDOHV
/RVQLYHOHV VLQiSWLFRVHVWiQDFRWDGRVHQ >@R FRPRHQQXHVWURFDVR HQ >@(VWR
LPSOLFDTXH ODVYDULDEOHVItVLFDVGHOPXQGRUHDOGHEHQHVFDODUVHD ORVQLYHOHVGH ODVVHxDOHV
VLQiSWLFDVSDUDSRGHUXWLOL]DUVH
 (VWH HVFDODGRKDFHTXHQXHVWURSUREOHPD HVWpPDO FRQGLFLRQDGR'DGD OD IXQFLyQ)
GHILQLGDSRUXQSUREOHPDVHGLFHELHQFRQGLFLRQDGRVLSDUDXQDSHTXHxDYDULDFLyQHQHO
YDORUGHxȇ  X, LPSOLFDXQDSHTXHxDYDULDFLyQHQF(x)
F: X ȇ  R ĺ [-1, +1] 
 (QQXHVWURVSUREOHPDVGHRSWLPL]DFLyQHVWRGHSHQGHUiSRUXQODGRGHTXpYDULDEOHVVH
FRPELQDQHQHOPRGHORGHORVUHFRUULGRVGHODVYDULDEOHVItVLFDV\SRURWURGHODVPDJQLWXGHV
GHGLFKDVYDULDEOHV
 (Q HO DSDUWDGR  VH KDQ GHVFULWR ODV HVWUDWHJLDV SDUD UHVROYHU SUREOHPDV GH
RSWLPL]DFLyQPXOWLREMHWLYR (QHOGHVDUUROORGHHVWD7HVLVVHKDQHQVD\DGRHLPSOHPHQWDGR
KDVWDHVWUDWHJLDVGHDJUHJDFLyQGLIHUHQWH$JUHJDFLyQGH7FKHYLFKHIISRQGHUDFLyQSRUVXPD
GHDJUHJDGRVHQIRTXHSRULQWHUVHFFLyQGHOtPLWHVDJUHJDFLyQSRQGHUDGDGHSHVRVDOHDWRULRV
DJUHJDFLyQGLĔDPLFD'2$0\DJUHJDFLyQVHQRLGDO
 $OJXQRV GH ORV SUREOHPDV PXOWLREMHWLYR WUDWDGRV HVWiQ PDO FRQGLFLRQDGRV 3RU
HMHPSORHQXQPRGHORHQHOTXHVHSUHWHQGDLGHQWLILFDUODWHPSHUDWXUDGHODLUH\ODKXPHGDG
UHODWLYDVLPXOWiQHDPHQWH0LHQWUDVODVWHPSHUDWXUDVWLHQHQXQUHFRUULGRGHPHQRVGH&OD
KXPHGDGUHODWLYDSXHGHYDULDUPiVGHXQLGDGHV(VWRLPSOLFDTXHDQLYHOQHXURQDOXQHUURU
GHXQLGDGHVHQODWHPSHUDWXUDHTXLYDOGUiD&GHHUURUPLHQWUDVTXHXQLGDGHVHQ
KXPHGDGHTXLYDOGUiQ DXQGH+5$PHGLGDTXH VH LQFUHPHQWDQ ODVGLIHUHQFLDV HQ ORV
UHFRUULGRVORVRSWLPL]DGRUHVWLHQGHQDIDYRUHFHUDODFRPSRQHQWHTXHSURYRFDXQDUHGXFFLyQ
PD\RUGHOHUURUHQGHWULPHQWRGHODRSWLPL]DFLyQGHODRWUDYDULDEOH
 (QHVRVFDVRVODVHVWUDWHJLDVGHSRQGHUDFLyQQRVLHPSUHIXQFLRQDQFRUUHFWDPHQWH\HQ
PXFKDVRFDVLRQHVORVUHVXOWDGRVVRQWHQGHQFLRVRVIDYRUHFLHQGRDDTXHOODVFRPSRQHQWHVFRQ
PD\RUSHVRHQHOHUURUDJUHJDGR
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LQGLYLGXRV VROXFLRQHV SRWHQFLDOHV/D QXHYD SREODFLyQP HVWDUi IRUPDGD SRU ORV SULPHURV
popsizeHOHPHQWRVGH ORVIUHQWHVGH3DUHWRSULRUL]DQGRDDTXHOORVTXHSHUWHQH]FDQDO IUHQWH
ySWLPR\TXHSUHVHQWHQXQPHMRUUDQJRTXLpQGRPLQDDPiVVROXFLRQHV\HVGRPLQDGDSRU
PHQRV'HILQLGDODQXHYDSREODFLyQPQVHUiXQDSREODFLyQGHVFHQGLHQWHGHPWDPELpQGH
WDPDxRpopsizeREWHQLGDSRU UHSURGXFFLyQGH ORV LQGLYLGXRVGHPGyQGH WHQGUiQSULRULGDG
SDUDUHSURGXFLUVHORVPHMRUHVLQGLYLGXRV

% *******************  Optimización NSGA-II  *****************
popsize =50;   %  Tamaño de las poblaciones
maxgen=5000;   %  Número de generaciones
semente=808008082;
rand("seed",semente);  %  Inicializar el generador de aleatorios
 
% Definir variables del GESA
global pais=zeros(popsize,param);  % Población P (padres)
global fillos=zeros(popsize,param); % Población Q (descendientes)
global val_pais=zeros(popsize,lx); % Error de los modelos soluciones P
global val_fillos=zeros(popsize,lx);% Error de los modelos soluciones Q
Rt=zeros(2*popsize,param);  % Población R (P U Q)
global val_Rt=zeros(2*popsize, lx);
 
% Crear los individuos
for i=inicia:popsize,
    pais(i,:)= CreaIndividuo(GN,param);
 end
% Evalúa los individuos (error medio cuadrático del modelo)
for i=1:popsize,
    fillos(i,:)= CreaIndividuo(GN,param);
    val_pais(i,:)=DistanceNaN(pais(i,:), InputLayer, Layer1, Layer2, OutputLayer);
    val_fillos(i,:)=DistanceNaN(fillos(i,:), InputLayer, Layer1, Layer2, 
OutputLayer);
    end
 
TheOne=NaN*zeros(maxgen,1);
% Matrices auxiliares para el algoritmo Fast-Non-Dominated-Sort de DEB et al.
global index_Sp  % lista de indices de elementos de S{p(i)}
global cSp   % cardinal del conjunto S{p(i)}
global np   % contador de dominación de p(i)
global prank  % rango de p(i)
global index_Fi % lista de indices de elementos del frente Fi(i)
global cFi   % cardinal del frente de Pareto Fi(i)
global Fdist % Crowding distance para cada individuo
pop2=2*popsize;
 
% Algoritmo de optimización
for gen=1:maxgen
    % Limpiar tablas de generación
    index_Sp=zeros(pop2); % lista de indices de elementos de S{p(i)}
    cSp=zeros(pop2,1);  %  cardinal del conjunto S{p(i)}
    np=zeros(pop2,1);  %  contador de dominación de p(i)
    prank=zeros(pop2,1); %  rango de p(i)
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LQGLYLGXRV VROXFLRQHV SRWHQFLDOHV/D QXHYD SREODFLyQP HVWDUi IRUPDGD SRU ORV SULPHURV
popsizeHOHPHQWRVGH ORVIUHQWHVGH3DUHWRSULRUL]DQGRDDTXHOORVTXHSHUWHQH]FDQDO IUHQWH
ySWLPR\TXHSUHVHQWHQXQPHMRUUDQJRTXLpQGRPLQDDPiVVROXFLRQHV\HVGRPLQDGDSRU
PHQRV'HILQLGDODQXHYDSREODFLyQPQVHUiXQDSREODFLyQGHVFHQGLHQWHGHPWDPELpQGH
WDPDxRpopsizeREWHQLGDSRU UHSURGXFFLyQGH ORV LQGLYLGXRVGHPGyQGH WHQGUiQSULRULGDG
SDUDUHSURGXFLUVHORVPHMRUHVLQGLYLGXRV

% *******************  Optimización NSGA-II  *****************
popsize =50;   %  Tamaño de las poblaciones
maxgen=5000;   %  Número de generaciones
semente=808008082;
rand("seed",semente);  %  Inicializar el generador de aleatorios
 
% Definir variables del GESA
global pais=zeros(popsize,param);  % Población P (padres)
global fillos=zeros(popsize,param); % Población Q (descendientes)
global val_pais=zeros(popsize,lx); % Error de los modelos soluciones P
global val_fillos=zeros(popsize,lx);% Error de los modelos soluciones Q
Rt=zeros(2*popsize,param);  % Población R (P U Q)
global val_Rt=zeros(2*popsize, lx);
 
% Crear los individuos
for i=inicia:popsize,
    pais(i,:)= CreaIndividuo(GN,param);
 end
% Evalúa los individuos (error medio cuadrático del modelo)
for i=1:popsize,
    fillos(i,:)= CreaIndividuo(GN,param);
    val_pais(i,:)=DistanceNaN(pais(i,:), InputLayer, Layer1, Layer2, OutputLayer);
    val_fillos(i,:)=DistanceNaN(fillos(i,:), InputLayer, Layer1, Layer2, 
OutputLayer);
    end
 
TheOne=NaN*zeros(maxgen,1);
% Matrices auxiliares para el algoritmo Fast-Non-Dominated-Sort de DEB et al.
global index_Sp  % lista de indices de elementos de S{p(i)}
global cSp   % cardinal del conjunto S{p(i)}
global np   % contador de dominación de p(i)
global prank  % rango de p(i)
global index_Fi % lista de indices de elementos del frente Fi(i)
global cFi   % cardinal del frente de Pareto Fi(i)
global Fdist % Crowding distance para cada individuo
pop2=2*popsize;
 
% Algoritmo de optimización
for gen=1:maxgen
    % Limpiar tablas de generación
    index_Sp=zeros(pop2); % lista de indices de elementos de S{p(i)}
    cSp=zeros(pop2,1);  %  cardinal del conjunto S{p(i)}
    np=zeros(pop2,1);  %  contador de dominación de p(i)
    prank=zeros(pop2,1); %  rango de p(i)
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
    index_Fi=zeros(pop2);%  lista de indices de elementos de Fi(i)
    cFi=zeros(pop2,1);  %  cardinal del conjunto Fi(i)
    Fdist=zeros(pop2,1);%  Crowding distance para cada individuo
 
    Rt=Union(pais,fillos);  %  R = P U Q
    val_Rt=Union(val_pais,val_fillos);
    fnds(val_Rt(:,nZX),pop2);  %  Fast-Non-Dominated-Sort
    index_Pt=zeros(popsize,1);
% Determinar la relación de índices de los elementos de R que serán los nuevos 
elementos de P
   cPt=0;
     j=1;
    contar=popsize-cFi(j);
    while (contar>0 && j<pop2)% Copiar todo/parte del frente actual a P 
 cF=cFi(j);
 if cF>0
  F=index_Fi(j,1:cF);% Ordenar por Crowding Distance
  F=CrowdingDistance(F, cF, OutputLayer);
  if cPt==0
     index_Pt(1:cF,1)=F;
     cPt=cF;
     else
   for o=1:cF
       index_Pt(cPt+o,1)=F(o);
       end
   cPt+=cF;
   end
  end
 j+=1;
        contar-=cFi(j);
 endwhile
 
    % Completar la población P con elementos del último frente
    clF=popsize-cPt;
    cF=cFi(j);
    F=index_Fi(j,1:cF);
    lF=LastFrontSelection(F,cF,clF);
 
    if cPt==0
 index_Pt(1:clF,1)=lF;
 cPt=clF;
 else
     for o=1:clF
  index_Pt(cPt+o,1)=lF(o);
  end
     cPt+=clF;
     end
 
    % Actualizamos la poblacion P en base a los indices seleccionados en R
    pais = Rt(index_Pt,:);
    val_pais=val_Rt(index_Pt,:);


 
    % Medir la adecuación o calidad de los nuevos individuos
 fitness=medida=zeros(popsize,1);
 for o=1:popsize
       medida(o)=dist(val_pais(o,nZX),zeros(1,length(nZX)));
     fitness(o)=1/medida(o);%Inversa de la distancia al error 0.
     end
% Visualizamos el mejor de los resultados del frente óptimo de Pareto
 [q iq]=max(fitness);
 TheOne(gen)=q;
 
 figure(2+LEVEL), plot(TheOne), ylabel('Z-Error'), xlabel ('Generation');
 val_param=pais(iq,:);
 SubSplot(val_param, InputLayer, Layer1, Layer2, OutputLayer,LEVEL);
 F1=Rt(index_Fi(1,1:cFi(1)),:);
 
%Grabar frente óptimo de Pareto (F1) actual
save KSolution InputLayer Layer1 Layer2 OutputLayer GN GANMA nZX dZX nZU dZU F1 
 
    % Generar la nueva población Q con descendientes de P
   OffSpring4(fitness,popsize,0.8,0.02,param,GN);
    % Evaluar los modelos de las soluciones potenciales de Q
    for o=1:popsize
 val_fillos(o,:)=DistanceNaN(fillos(o,:), InputLayer, Layer1, Layer2, 
OutputLayer);
 end
    end % Siguiente generación
 
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,

 (VWHDOJRULWPRGHSHQGHGHYDULRVSURFHGLPLHQWRVFODYH'HWHUPLQDUODGRPLQDQFLDGH
3DUHWR FODVLILFDFLyQ GH ORV HOHPHQWRV SRU GRPLQDQFLD Fast-Non-Dominated-Sort
FRPSDUDGRU GRPLQDQFLDUDQJR crowding-comparator \ VHOHFFLyQ GHO ~OWLPR IUHQWH GH
3DUHWR
function salida = Dominancia(U,V);
% U domina a V retornar 1
% V domina a U retornar -1
% En otro caso retornar 0
 
% U<V (U domina a V), entonces ui<=vi para todo i, y existe un i / ui<vi
% Todos los ui son menores o iguales que vi
a1=(sum(U>V)==0);
% Existe un i / ui<vi
a2=(sum(U<V)>0);
 
% V<U (V domina a U), entonces vi<=ui para todo i, y existe un i / vi<ui
% Todos los vi son menores o iguales que ui
a3=(sum(V>U)==0);
% Existe un i / vi<ui
a4=(sum(V<U)>0);
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
    index_Fi=zeros(pop2);%  lista de indices de elementos de Fi(i)
    cFi=zeros(pop2,1);  %  cardinal del conjunto Fi(i)
    Fdist=zeros(pop2,1);%  Crowding distance para cada individuo
 
    Rt=Union(pais,fillos);  %  R = P U Q
    val_Rt=Union(val_pais,val_fillos);
    fnds(val_Rt(:,nZX),pop2);  %  Fast-Non-Dominated-Sort
    index_Pt=zeros(popsize,1);
% Determinar la relación de índices de los elementos de R que serán los nuevos 
elementos de P
   cPt=0;
     j=1;
    contar=popsize-cFi(j);
    while (contar>0 && j<pop2)% Copiar todo/parte del frente actual a P 
 cF=cFi(j);
 if cF>0
  F=index_Fi(j,1:cF);% Ordenar por Crowding Distance
  F=CrowdingDistance(F, cF, OutputLayer);
  if cPt==0
     index_Pt(1:cF,1)=F;
     cPt=cF;
     else
   for o=1:cF
       index_Pt(cPt+o,1)=F(o);
       end
   cPt+=cF;
   end
  end
 j+=1;
        contar-=cFi(j);
 endwhile
 
    % Completar la población P con elementos del último frente
    clF=popsize-cPt;
    cF=cFi(j);
    F=index_Fi(j,1:cF);
    lF=LastFrontSelection(F,cF,clF);
 
    if cPt==0
 index_Pt(1:clF,1)=lF;
 cPt=clF;
 else
     for o=1:clF
  index_Pt(cPt+o,1)=lF(o);
  end
     cPt+=clF;
     end
 
    % Actualizamos la poblacion P en base a los indices seleccionados en R
    pais = Rt(index_Pt,:);
    val_pais=val_Rt(index_Pt,:);


 
    % Medir la adecuación o calidad de los nuevos individuos
 fitness=medida=zeros(popsize,1);
 for o=1:popsize
       medida(o)=dist(val_pais(o,nZX),zeros(1,length(nZX)));
     fitness(o)=1/medida(o);%Inversa de la distancia al error 0.
     end
% Visualizamos el mejor de los resultados del frente óptimo de Pareto
 [q iq]=max(fitness);
 TheOne(gen)=q;
 
 figure(2+LEVEL), plot(TheOne), ylabel('Z-Error'), xlabel ('Generation');
 val_param=pais(iq,:);
 SubSplot(val_param, InputLayer, Layer1, Layer2, OutputLayer,LEVEL);
 F1=Rt(index_Fi(1,1:cFi(1)),:);
 
%Grabar frente óptimo de Pareto (F1) actual
save KSolution InputLayer Layer1 Layer2 OutputLayer GN GANMA nZX dZX nZU dZU F1 
 
    % Generar la nueva población Q con descendientes de P
   OffSpring4(fitness,popsize,0.8,0.02,param,GN);
    % Evaluar los modelos de las soluciones potenciales de Q
    for o=1:popsize
 val_fillos(o,:)=DistanceNaN(fillos(o,:), InputLayer, Layer1, Layer2, 
OutputLayer);
 end
    end % Siguiente generación
 
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,

 (VWHDOJRULWPRGHSHQGHGHYDULRVSURFHGLPLHQWRVFODYH'HWHUPLQDUODGRPLQDQFLDGH
3DUHWR FODVLILFDFLyQ GH ORV HOHPHQWRV SRU GRPLQDQFLD Fast-Non-Dominated-Sort
FRPSDUDGRU GRPLQDQFLDUDQJR crowding-comparator \ VHOHFFLyQ GHO ~OWLPR IUHQWH GH
3DUHWR
function salida = Dominancia(U,V);
% U domina a V retornar 1
% V domina a U retornar -1
% En otro caso retornar 0
 
% U<V (U domina a V), entonces ui<=vi para todo i, y existe un i / ui<vi
% Todos los ui son menores o iguales que vi
a1=(sum(U>V)==0);
% Existe un i / ui<vi
a2=(sum(U<V)>0);
 
% V<U (V domina a U), entonces vi<=ui para todo i, y existe un i / vi<ui
% Todos los vi son menores o iguales que ui
a3=(sum(V>U)==0);
% Existe un i / vi<ui
a4=(sum(V<U)>0);
Capítulo 1. INTRODUCCIÓN Capítulo 1. INTRODUCCIÓN
58 59

 
% Generar el flag
if a1 && a2
 salida = 1;
elseif a3 && a4
 salida = -1;
else
 salida =0;
 end
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,'RPLQDQFLDGH3DUHWR

function fnds(vP, popsize);
% vP Conjunto de las puntuaciones de P 
global index_Sp % lista de indices de elementos de Sp(i)
global cSp  % cardinal del conjunto Sp(i)
global np  % contador de dominaciÃ³n de p(i)
global prank  % rango de p(i)
global index_Fi % lista de indices de elementos de Fi
global cFi  % cardinal del conjunto Fi
 
for i=1:popsize
   vp=vP(i,:); %Seleccionamos un elemento p(i) de P
   for j=1:popsize
 vq=vP(j,:); %Seleccionamos otro elemento q=p(j)de P
 flag=Dominancia(vp,vq);
 % Si p domina a q
 if flag==1
    cSp(i)+=1; % AÃ±adir q al conjunto de soluciones dominadas por p(i)
    index_Sp(i,cSp(i))=j;
 elseif flag==-1 % Si p(j) domina a p(i)
    np(i)+=1; % Incrementa el contador de dominaciÃ³n de p(i)
    end
 end %for j
   if np(i)==0 % p(i) pertenece al primer frente de Pareto Fi(1)
 prank(i)=1;
 cFi(1)+=1;
 index_Fi(1,cFi(1))=i;
 end
    end % p
   ii=1; %Inicializar contador de frentes
   while (cFi(ii)>0) 
    index_Q=zeros(popsize,1);
 cQ=0;
 for j=1:cFi(ii)
    p=index_Fi(ii,j); % Para cada p de Fi
    for k=1:cSp(p)
  q=index_Sp(p,k);% Para cada q de las soluciones dominadas por p 
  np(q)=np(q)-1;
  if np(q)==0 % q pertenece al siguiente frente
      prank(q)=ii+1;


      cQ+=1;
      index_Q(cQ)=q;
      end
  end
    end
 ii+=1;
 cFi(ii)=cQ;
 index_Fi(ii,:)=index_Q;
 end
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,)DVW1RQ'RPLQDWHG6RUW

function [iS]=CrowdingDistance(index_F,N,M);
global val_Rt
global Fdist
quienes=index_F;
Fd=zeros(N,1);
for m=1:M
    vF=val_Rt(quienes,:);
    [vFs iS]=Sort(vF,index_F,m); % iS es la lista index_F ordenada descendentemen-
te
    fmax=max(vF(:,m));
    fmin=min(vF(:,m));
    Fd(1)=Fd(N)=1/eps;
    for i=2:N-1
 Fd(i)=Fd(i)+(vFs(i+1,m)-vFs(i-1,m)/(fmax-fmin));
 end
    end
Fdist(iS)=Fd;
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,&URZGLQJ'LVWDQFH

function PDIFF = CCo(index_F,a,b);
global prank
global Fdist
ra=prank(index_F(a));
rb=prank(index_F(b));
da=Fdist(index_F(a));
db=Fdist(index_F(b));
if (ra<rb) || (ra==rb && da>db) 
   PDIFF = 1;
   else 
 PDIFF=0;
   end
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,&URZGLQJ&RPSDUDWRU


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
 
% Generar el flag
if a1 && a2
 salida = 1;
elseif a3 && a4
 salida = -1;
else
 salida =0;
 end
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,'RPLQDQFLDGH3DUHWR

function fnds(vP, popsize);
% vP Conjunto de las puntuaciones de P 
global index_Sp % lista de indices de elementos de Sp(i)
global cSp  % cardinal del conjunto Sp(i)
global np  % contador de dominaciÃ³n de p(i)
global prank  % rango de p(i)
global index_Fi % lista de indices de elementos de Fi
global cFi  % cardinal del conjunto Fi
 
for i=1:popsize
   vp=vP(i,:); %Seleccionamos un elemento p(i) de P
   for j=1:popsize
 vq=vP(j,:); %Seleccionamos otro elemento q=p(j)de P
 flag=Dominancia(vp,vq);
 % Si p domina a q
 if flag==1
    cSp(i)+=1; % AÃ±adir q al conjunto de soluciones dominadas por p(i)
    index_Sp(i,cSp(i))=j;
 elseif flag==-1 % Si p(j) domina a p(i)
    np(i)+=1; % Incrementa el contador de dominaciÃ³n de p(i)
    end
 end %for j
   if np(i)==0 % p(i) pertenece al primer frente de Pareto Fi(1)
 prank(i)=1;
 cFi(1)+=1;
 index_Fi(1,cFi(1))=i;
 end
    end % p
   ii=1; %Inicializar contador de frentes
   while (cFi(ii)>0) 
    index_Q=zeros(popsize,1);
 cQ=0;
 for j=1:cFi(ii)
    p=index_Fi(ii,j); % Para cada p de Fi
    for k=1:cSp(p)
  q=index_Sp(p,k);% Para cada q de las soluciones dominadas por p 
  np(q)=np(q)-1;
  if np(q)==0 % q pertenece al siguiente frente
      prank(q)=ii+1;


      cQ+=1;
      index_Q(cQ)=q;
      end
  end
    end
 ii+=1;
 cFi(ii)=cQ;
 index_Fi(ii,:)=index_Q;
 end
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,)DVW1RQ'RPLQDWHG6RUW

function [iS]=CrowdingDistance(index_F,N,M);
global val_Rt
global Fdist
quienes=index_F;
Fd=zeros(N,1);
for m=1:M
    vF=val_Rt(quienes,:);
    [vFs iS]=Sort(vF,index_F,m); % iS es la lista index_F ordenada descendentemen-
te
    fmax=max(vF(:,m));
    fmin=min(vF(:,m));
    Fd(1)=Fd(N)=1/eps;
    for i=2:N-1
 Fd(i)=Fd(i)+(vFs(i+1,m)-vFs(i-1,m)/(fmax-fmin));
 end
    end
Fdist(iS)=Fd;
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,&URZGLQJ'LVWDQFH

function PDIFF = CCo(index_F,a,b);
global prank
global Fdist
ra=prank(index_F(a));
rb=prank(index_F(b));
da=Fdist(index_F(a));
db=Fdist(index_F(b));
if (ra<rb) || (ra==rb && da>db) 
   PDIFF = 1;
   else 
 PDIFF=0;
   end
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,&URZGLQJ&RPSDUDWRU
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
function [R]=LastFrontSelection(index_F,cF,clF);
R1=index_F;
for i=2:cF
    j=i;
    while (j>1 && CCo(R1,j-1,j))
 aux=R1(j); % Permutar valores
 R1(j)=R1(j-1);
 R1(j-1)=aux;
 j-=1;
 end
   end
R=R1(1:clF);
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,/DVW)URQW6HOHFWLRQ

 3DUD OD FUHDFLyQ GH ODV SREODFLRQHV GHVFHQGLHQWHV Offspring procedure VH KDQ
HQVD\DGRDOJRULWPRVJHQpWLFRVFRQFRGLILFDFLyQELQDULD\FRQFRGLILFDFLyQUHDO/DVHOHFFLyQ
GH LQGLYLGXRV VH KD UHDOL]DGR PHGLDQWH HO DOJRULWPR GH OD 5XOHWD GH 0RQWHFDUOR
*2/'%(5*GHXQ6*$VLPSOHWRPDQGRFRPRDGHFXDFLyQGHOLQGLYLGXRVXfitness
ODGLVWDQFLDHXFOtGHDDOHUURUPtQLPR3RUYHORFLGDGGHFyPSXWRILQDOPHQWHVHKDRSWDGRSRU
HOXVRGHRSHUDGRUHVJHQpWLFRVSROLQRPLDOHV(QXQSULPHUPRPHQWRVHHQVD\yHOFUXFH6%;
Simulated Binary Crossover \ OD PXWDFLyQ SROLQRPLDO SURSXHVWD HQ *2/&++$ HW DO
)LQDOPHQWHVHKD LPSOHPHQWDGRXQRSHUDGRUGHFUXFHKHXUtVWLFR+;DSOLFDGRSDUD
UHVROYHUSUREOHPDVGHRSWLPL]DFLyQQROLQHDOFRQUHVWULFFLRQHVSRU0,&+$/(:,&=HQ
3(/72.$1*$6HWDO/DIRUPXODFLyQGHORSHUDGRU+;HVWiLPSOHPHQWDGDVLJXLHQGR
'((3	7+$.85DHQ3(/72.$1*$6HWDO
yi=a·(xi2-xi1)+xi2 
GyQGHaHVXQQ~PHURDOHDWRULDXQLIRUPHPHQWHGLVWULEXLGRHQHOLQWHUYDOR>@x1=(x11,...xn1)
\x2=(x12....xn2)VRQGRVSRVLEOHVVROXFLRQHVx2KDGHWHQHUXQYDORUGHDGHFXDFLyQfitnessQR
SHRUTXHHOSDULHQWHx1(QHOFDVRGHTXHODFRPSRQHQWHyiGHOGHVFHQGLHQWHTXHGHIXHUDGHO
GRPLQLRGHGHILQLFLyQVHJHQHUDUi XVDQGR OD IXQFLyQGHGLVWULEXFLyQGH/DSODFHXQQXHYR
Q~PHURDOHDWRULRb\HOQXHYRGHVFHQGLHQWHYHQGUiIRUPXODGRSRU
yi2=b·|xi1-xi2||+xi2 
 &RPRRSHUDGRUGHPXWDFLyQVHKDLPSOHPHQWDGR5-**$Real-coded jumping gene 
genetic algorithmVHJ~Q5,321HWDOHQ3(/72.$1*$6HWDO
 (OFyGLJRGHOSURFHGLPLHQWRGHFUHDFLyQGHODSREODFLyQGHVFHQGLHQWH
function OffSpring4(fitness,popsize,Nc,Nm, param, GN);
% Nc, indice de distribución CrossOver, número real no negativo
% Nm, distribution index Mutation, non negative real number
global pais
global fillos
lchrom=param;
 
for i=1:popsize
 x1=select(fitness,popsize);
 x2=select(fitness,popsize);
 if fitness(x1) > fitness(x2)
  winner=x1;


  loser=x2;
 else
  winner=x2;
  loser=x1;
  end
 a=unifrnd(0,1,1,lchrom);
 ai=rand(1,lchrom);
 child=pais(winner,:);
 diferencia=pais(winner,:)-pais(loser,:);
 coef = 1/(Nm+1);
 for j=1:lchrom
    if flip(Nc)
  child(j)+=a(j).*diferencia(j);
  if j<GN+1
     while (child(j)>2 || child(j)<0)
   b=laplace_rnd(1);
   child(j)= pais(winner,j)+b*abs(diferencia(j));
   endwhile
     else
   while (child(j)>1 || child(j)<-1)
      b=laplace_rnd(1);
      child(j)= pais(winner,j)+b*abs(diferencia(j));
      endwhile
   end % if
     end % if
    if flip(Nm)
  if ai(j) < 0.5
   d=-1+(2*ai(j))^coef;
     else
   d=1-(2*(1-ai(j)))^coef;
   end %if
  temp=child(j)*2*d;
  if j<GN+1 && (temp > 2 || temp <0)
     temp=child(j);
     end
  if j>GN && (temp > 1 || temp <-1)
     temp=child(j);
     end %if
  end %if
  end % j
 fillos(i,:)=child;
 end % popsize
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,2II6SULQJ

)RWRJUDItD\IRWRJUDItD'
 (VFRPSOLFDGRWUDVODGDUDOOHFWRUFRQXQDVLPSOHGHVFULSFLyQODFRPSOHMDHVWUXFWXUD
GHXQDFXHYDGHEORTXHV/DHODERUDFLyQGHXQEXHQFDWiORJRIRWRJUiILFRWDQWRGHODVFXHYDV
HVWXGLDGDV FRPR GH VXV PLFURIRUPDV UHVXOWD IXQGDPHQWDO SDUD IDFLOLWDU VX SUHVHQWDFLyQ
H[SOLFDFLyQ\SURPRFLyQ

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function [R]=LastFrontSelection(index_F,cF,clF);
R1=index_F;
for i=2:cF
    j=i;
    while (j>1 && CCo(R1,j-1,j))
 aux=R1(j); % Permutar valores
 R1(j)=R1(j-1);
 R1(j-1)=aux;
 j-=1;
 end
   end
R=R1(1:clF);
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,/DVW)URQW6HOHFWLRQ

 3DUD OD FUHDFLyQ GH ODV SREODFLRQHV GHVFHQGLHQWHV Offspring procedure VH KDQ
HQVD\DGRDOJRULWPRVJHQpWLFRVFRQFRGLILFDFLyQELQDULD\FRQFRGLILFDFLyQUHDO/DVHOHFFLyQ
GH LQGLYLGXRV VH KD UHDOL]DGR PHGLDQWH HO DOJRULWPR GH OD 5XOHWD GH 0RQWHFDUOR
*2/'%(5*GHXQ6*$VLPSOHWRPDQGRFRPRDGHFXDFLyQGHOLQGLYLGXRVXfitness
ODGLVWDQFLDHXFOtGHDDOHUURUPtQLPR3RUYHORFLGDGGHFyPSXWRILQDOPHQWHVHKDRSWDGRSRU
HOXVRGHRSHUDGRUHVJHQpWLFRVSROLQRPLDOHV(QXQSULPHUPRPHQWRVHHQVD\yHOFUXFH6%;
Simulated Binary Crossover \ OD PXWDFLyQ SROLQRPLDO SURSXHVWD HQ *2/&++$ HW DO
)LQDOPHQWHVHKD LPSOHPHQWDGRXQRSHUDGRUGHFUXFHKHXUtVWLFR+;DSOLFDGRSDUD
UHVROYHUSUREOHPDVGHRSWLPL]DFLyQQROLQHDOFRQUHVWULFFLRQHVSRU0,&+$/(:,&=HQ
3(/72.$1*$6HWDO/DIRUPXODFLyQGHORSHUDGRU+;HVWiLPSOHPHQWDGDVLJXLHQGR
'((3	7+$.85DHQ3(/72.$1*$6HWDO
yi=a·(xi2-xi1)+xi2 
GyQGHaHVXQQ~PHURDOHDWRULDXQLIRUPHPHQWHGLVWULEXLGRHQHOLQWHUYDOR>@x1=(x11,...xn1)
\x2=(x12....xn2)VRQGRVSRVLEOHVVROXFLRQHVx2KDGHWHQHUXQYDORUGHDGHFXDFLyQfitnessQR
SHRUTXHHOSDULHQWHx1(QHOFDVRGHTXHODFRPSRQHQWHyiGHOGHVFHQGLHQWHTXHGHIXHUDGHO
GRPLQLRGHGHILQLFLyQVHJHQHUDUi XVDQGR OD IXQFLyQGHGLVWULEXFLyQGH/DSODFHXQQXHYR
Q~PHURDOHDWRULRb\HOQXHYRGHVFHQGLHQWHYHQGUiIRUPXODGRSRU
yi2=b·|xi1-xi2||+xi2 
 &RPRRSHUDGRUGHPXWDFLyQVHKDLPSOHPHQWDGR5-**$Real-coded jumping gene 
genetic algorithmVHJ~Q5,321HWDOHQ3(/72.$1*$6HWDO
 (OFyGLJRGHOSURFHGLPLHQWRGHFUHDFLyQGHODSREODFLyQGHVFHQGLHQWH
function OffSpring4(fitness,popsize,Nc,Nm, param, GN);
% Nc, indice de distribución CrossOver, número real no negativo
% Nm, distribution index Mutation, non negative real number
global pais
global fillos
lchrom=param;
 
for i=1:popsize
 x1=select(fitness,popsize);
 x2=select(fitness,popsize);
 if fitness(x1) > fitness(x2)
  winner=x1;


  loser=x2;
 else
  winner=x2;
  loser=x1;
  end
 a=unifrnd(0,1,1,lchrom);
 ai=rand(1,lchrom);
 child=pais(winner,:);
 diferencia=pais(winner,:)-pais(loser,:);
 coef = 1/(Nm+1);
 for j=1:lchrom
    if flip(Nc)
  child(j)+=a(j).*diferencia(j);
  if j<GN+1
     while (child(j)>2 || child(j)<0)
   b=laplace_rnd(1);
   child(j)= pais(winner,j)+b*abs(diferencia(j));
   endwhile
     else
   while (child(j)>1 || child(j)<-1)
      b=laplace_rnd(1);
      child(j)= pais(winner,j)+b*abs(diferencia(j));
      endwhile
   end % if
     end % if
    if flip(Nm)
  if ai(j) < 0.5
   d=-1+(2*ai(j))^coef;
     else
   d=1-(2*(1-ai(j)))^coef;
   end %if
  temp=child(j)*2*d;
  if j<GN+1 && (temp > 2 || temp <0)
     temp=child(j);
     end
  if j>GN && (temp > 1 || temp <-1)
     temp=child(j);
     end %if
  end %if
  end % j
 fillos(i,:)=child;
 end % popsize
$OJRULWPR2SWLPL]DFLyQ0XOWLREMHWLYR16*$,,2II6SULQJ

)RWRJUDItD\IRWRJUDItD'
 (VFRPSOLFDGRWUDVODGDUDOOHFWRUFRQXQDVLPSOHGHVFULSFLyQODFRPSOHMDHVWUXFWXUD
GHXQDFXHYDGHEORTXHV/DHODERUDFLyQGHXQEXHQFDWiORJRIRWRJUiILFRWDQWRGHODVFXHYDV
HVWXGLDGDV FRPR GH VXV PLFURIRUPDV UHVXOWD IXQGDPHQWDO SDUD IDFLOLWDU VX SUHVHQWDFLyQ
H[SOLFDFLyQ\SURPRFLyQ

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
&DStWXOR
5HSUHVHQWDFLyQ PRUIROyJLFD GH ODV
FXHYDVHQJUDQLWRV

 (QHVWH FDStWXORQRV UHIHULUHPRV D ODPHWRGRORJtD XWLOL]DGDSDUD OD UHDOL]DFLyQGH OD
WRSRJUDItD \ OD FDUWRJUDItD PRUIROyJLFD GH FDYLGDGHV \ VLVWHPDV GH FDYLGDGHV HQ JUDQLWRV
HVWXGLDGRVHQOD7HVLV/DFDUWRJUDItDPRUIROyJLFDVHVXSHUSRQHDODWRSRJUDItDHVSHOHROyJLFD
GH EDVH \ SRU HOOR VH XVD HO WpUPLQRPRUIRORJtD HQ OXJDU GH JHRPRUIRORJtD(VWD SDUWLFXODU
PHWRGRORJtD GH WUDEDMR LQWHJUD HOHPHQWRV SURSLRV GH OD FDUWRJUDItD XVXDO HQ ORV WUDEDMRV
HVSHOHROyJLFRV FRQRWURV SURSLRV GH ORV WUDEDMRVJHRPRUIROyJLFRV(QSULQFLSLR OD OLWRORJtD
VDOYRGHWDOOHVPHQRUHVHVVXVWDQFLDOPHQWHODPLVPDSDUDWRGDVODVFXHYDVHVWXGLDGDVSRUOR
TXH VH UHSUHVHQWDQ FRPR XQD FDSD GH FRORU XQLIRUPH 3RU HOOR ORV UHFLQWRV GH FRORU TXH
DSDUHFHQHQQXHVWUDUHSUHVHQWDFLyQPRUIROyJLFDQRVHUHILHUHQFRPRHVXVXDOHQORVWUDEDMRV
JHROyJLFRV\JHRPRUIROyJLFRVDODOLWRORJtDVLQRTXHUHSUHVHQWDHOJUDGRGHPRYLPLHQWRGHORV
EORTXHVHQORVFDVRVHVWXGLDGRV
 2ULHQWDU OD WRSRJUDItD VXEWHUUiQHD KDFLD XQD UHSUHVHQWDFLyQPRUIROyJLFDPRGLILFD \
FRQGLFLRQDODIRUPDXVXDOTXHWLHQHGHWRSRJUDILDUXQHVSHOHyORJR(QDOJXQRVDVSHFWRVREOLJD
D UHQXQFLDU D OD VLPSOLFLGDG GH OD FDUWRJUDItD GH XQD FXHYD D FDPELR GH SRGHU LQFOXLU
LQIRUPDFLyQJHRPRUIROyJLFD\WRSRJUiILFDPiVHVSHFtILFDKLGURJUiILFD³OLWROyJLFD´JHQpWLFD
FURQROyJLFD H LQIRUPDFLyQ UHODWLYD D SURFHVRV DFWLYRV HQ HO SUHVHQWH DVt FRPR LQIRUPDFLyQ
UHODWLYDDODDFWLYLGDGIyVLOGHOVLVWHPDSDOHRIOXMRVHYHQWRVSDOHRVtVPLFRV\SDOHRFOLPiWLFRV

2EMHWLYRVGHODUHSUHVHQWDFLyQPRUIROyJLFD
 6HWUDWDGHGHVDUUROODUXQDFDUWRJUDItDTXHUHSUHVHQWHHOUHOLHYH\IRUPDPRUIRORJtD
GHODVFDYLGDGHVHQJUDQLWRV\GHODVHVWUXFWXUDVVXSHUILFLDOHVDVRFLDGDV3RUWDQWRSUHWHQGHVHU
XQDUHSUHVHQWDFLyQGHODVIRUPDV\PLFURIRUPDVSUHVHQWHVHQHOHVSDFLRTXHGHILQHODFDYLGDG
SDUHGHV VXHORV \ WHFKRV \ TXH IRUPDQ HO SDLVDMH VXEWHUUiQHR 6H FRQVLGHUDQ DVt GLVWLQWRV
JUXSRVGHHOHPHQWRV\IRUPDVSRWHQFLDOHV
x (OHPHQWRV\IRUPDVHVWUXFWXUDOHV
x *UDYLWDFLRQDO
x )OXYLDO\IRUPDVHURVLYDVDVRFLDGDV
x *ODFLDU\SHULJODFLDU1RDSOLFDEOHHQQXHVWURFDVRDOVLWXDUVHODVFXHYDVIXHUDGHHVWRV
GRPLQLRVFOLPiWLFRV
x (yOLFR
x )RUPDVGHSRVLFLRQDOHV\ELRHVSHOHRWHPDV
x 0HWHRUL]DFLyQ
x )RUPDV SROLJpQLFDV 6H UHILHUH D DTXHOODVPLFURIRUPDV TXH VH KDQ RULJLQDGR SRU OD
DFFLyQRFRQFXUUHQFLDGHPiVGHXQSURFHVR
x (OHPHQWRVGHRULJHQDQWUySLFR\ELROyJLFR
 7RGDVHVWDVIRUPDVVHH[SUHVDUiQJUiILFDPHQWHPHGLDQWHODFRPELQDFLyQGHGRVWLSRV
GH HOHPHQWRV TXH VH KDQ GHQRPLQDGR 0$57Ë16(55$12 HW DO  SS
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
52'5Ë*8(=*$5&Ë$HWDOIRUPDVSURSLDPHQWHGLFKDV\GHSyVLWRVRIRUPDFLRQHV
UHFLHQWHVHQJHQHUDOHVSHOHRWHPDVDOHVWDULQFOXLGRVHQHOPHGLRVXEWHUUiQHR
 /RV SULPHURV VH UHSUHVHQWDQ PHGLDQWH XQD VLPERORJtD DJUXSDGD HQ FRQMXQWRV GH
JpQHVLV FRP~Q LGHQWLILFDGD FRQ XQ FRORU FDUDFWHUtVWLFR GHO JUXSR PRUIRJHQpWLFR /RV
VHJXQGRV FRQVWLWX\HQ UHFLQWRV GH FRORU SDUD ODV VXSHUILFLHV SUR\HFWDGDV \ XQ SHUILODGR
FRORUHDGRSDUDORVOtPLWHVGHORVSDVDMHVSDUHGHVVXHORV\WHFKRVVHJ~QODSHUVSHFWLYDYLVXDO
HOHJLGD
 /DFDUWRJUDItDPRUIROyJLFDGHHVWDVFDYLGDGHVFRQVWLWX\HXQDKHUUDPLHQWDIXQGDPHQWDO
HQODUHSUHVHQWDFLyQ\HVWXGLRGHHVWDVFDYLGDGHVGHVXJpQHVLVHYROXFLyQ\HVWUXFWXUD

&RQWHQLGR
 /D FDUWRJUDItD JHRPRUIROyJLFD HODERUDGD SDUD FDGD FDYLGDG HVWXGLDGD FRQVWD GH XQ
PDSD SULQFLSDO GH YLVWD HQ SODQWD XQ PDSD GHULYDGR GH OD YLVWD HQ SODQWD GHVJORVDGR
FRUUHODFLRQDQGRQLYHOHVVXSHUSXHVWRV\GHYDULRVPDSDV\HVTXHPDVFRPSOHPHQWDULRV
x 0DSDSULQFLSDOGHYLVWDHQSODQWD6XREMHWLYRHVPRVWUDUODSUR\HFFLyQKRUL]RQWDO
GHO FRQMXQWR GHPDQHUD TXH VH SXHGD YLVXDOL]DU HO GHVDUUROOR WRWDO GH OD FDYLGDG HQ
SODQWD OD UHG RUWRJRQDO GH IUDFWXUDV TXH OD GHILQHQ DVt FRPR ORV PRYLPLHQWRV \
URWDFLRQHV GH ODV PLVPDV \ OD UHODFLyQ HQWUH IRUPDV VXEWHUUiQHDV \ IRUPDV
VXSHUILFLDOHVSUy[LPDV
Օ  0DSDGHULYDGRGHSODQWDGHVJORVDGDSRUQLYHOHVVXSHUSXHVWRV(QXQDSODQWD
DJUXSDGDDQLYHOWRSRJUiILFRHVIiFLODXQTXHSXHGHVHUPX\FRQIXVRUHSUHVHQWDU
QLYHOHV RFXOWRV VXE\DFHQWHV R VXSUD\DFHQWHV &RPR D QLYHO JHRPRUIROyJLFR HV
LPSRVLEOHUHIOHMDUODVIRUPDFLRQHVVXSHUILFLDOHVGHFDGDQLYHOVHRSWDHQWRQFHVSRU
FUHDUXQDYLVWDHQSODQWDGHVJORVDGDFRPRPDSDGHULYDGRGH ODSODQWDSULQFLSDO
TXH SHUPLWD XQD YLVLyQ GLUHFWD GH FDGD XQR GH ORV QLYHOHV \ VXEQLYHOHV TXH
FRQVWLWX\HQ OD FDYLGDG /RV QLYHOHV VH FRUUHODFLRQDQ PHGLDQWH UHIHUHQFLDV
DX[LOLDUHV
x 0DSDV\HVTXHPDVDX[LOLDUHV
Օ  6HFFLyQORQJLWXGLQDORDO]DGRSULQFLSDO(VWDVHFFLyQVHFRQVWUX\HFRPELQDQGR
ORVSHUILOHVSUR\HFWDGRVRGHVDUUROODGRV9$48(,52HWDOEDORODUJRGH
XQDSROLJRQDOWUD]DGDVHJ~QODPi[LPDH[WHQVLyQGHODFDYLGDG
6HKDUiXVRGHSHUILOHVGHVDUUROODGRV
ԙ  &XDQGRHOSODQRJUiILFRHVWiVLWXDGRHQDSUR[LPDGDPHQWHFRQUHVSHFWRDO
SODQRJHROyJLFRHVWUXFWXUDOTXHGHILQHORFDOPHQWHODFDYLGDG
ԙ  3DUDLQFOXLUFRUWHVWUDQVYHUVDOHVHQHODO]DGRSULQFLSDOHVWRHVWUDPRVGHSHUILO
QRFRUUHODFLRQDEOHVGLUHFWDPHQWHFRQHODO]DGRSULQFLSDO\VLWXDGRVHQSODQRV
RUWRJRQDOHVDOSODQRJUiILFR
(Q JHQHUDO VH KDUi XVR GH SHUILOHV SUR\HFWDGRV FXDQGR VH EXVTXH FRUUHODFLRQDU
SDVDMHV DG\DFHQWHV VHDQ FRQYHUJHQWHV R QR FRQ WUD]DV GHVDUUROORV GLIHUHQWHV
SHURDVRFLDGRVDORVPLVPRVSODQRV\GLVFRQWLQXLGDGHVHVWUXFWXUDOHV
Օ  &RUWHV WUDQVYHUVDOHV FRPSOHMRV VHJ~Q GHILQLFLyQ GH 9$48(,52 HW DO 
ESDUDODREWHQFLyQGHSHUILOHVJOREDOHVDQLYHOHVWUXFWXUDOVXSHUSRQLHQGR\
FRPELQDQGRHQXQPLVPRSODQRGHFRUWHODVVHFFLRQHVSDUFLDOHVREWHQLGDVSDUDORV
SDVDMHVGHFDGDQLYHOGHFDYLGDG


x 0DTXHWDWULGLPHQVLRQDO7LHQHSRUREMHWRIDFLOLWDUODYLVXDOL]DFLyQHVSDFLDOGLQiPLFD
GH ODV UHODFLRQHV HQWUH ORV HOHPHQWRV HVWUXFWXUDOHV QLYHOHV VXEQLYHOHV \ SDVDMHV
SDVRV

%DVHFDUWRJUiILFD
 /D EDVH FDUWRJUiILFD HVWi FRQVWLWXLGD SRU OD WRSRJUDItD HVSHOHROyJLFD GH OD FDYLGDG
3DUD VX REWHQFLyQ VH KD VHJXLGR OD PHWRGRORJtD RILFLDO GH OD Escuela Española de 
Espeleología0$57Ë1(=,5,8638&+GLVFUHWL]DQGRHOHVSDFLRVXEWHUUiQHR
D OR ODUJR GH OD WUD]D HVWUXFWXUDO GH ORV SDVDMHV GH OD FXHYDPHGLDQWH GLVWLQWDV SROLJRQDOHV
DELHUWDVSROLJRQDOHVFHUUDGDV\UDGLDOHV/RVGDWRVREWHQLGRVSDUDORVGLVWLQWRVSDVDMHVVHKDQ
FRUUHODFLRQDGRFRQORVGHSDVDMHVDG\DFHQWHVFRQHOREMHWRGHFRQVWUXLUVHFFLRQHVJOREDOHV\
FRPSOHMDVGHFRQGXFWRVRJDOHUtDVGHILQLGDVSRU OtPLWHV URFRVRVFRQWLQXRV 9$48(,52HW
DOE
 (OPpWRGRGH Itinerario o poligonal FRQVLVWH HQXQD VXFHVLyQ HQFDGHQDGDGHSXQWRV
HVWDFLRQHVWRSRJUiILFDVXQLGRSRUYHFWRUHVTXHFRP~QPHQWHVHGHQRPLQDQHMHVRYLVXDO(O
PpWRGRGHSROLJRQDOFRQVLVWHHQPHGLUODORQJLWXGPyGXORGHOYHFWRU\ORViQJXORVYHUWLFDO
R LQFOLQDFLyQ \ KRUL]RQWDO R UXPER GH HVDV YLVXDOHV FRQ UHVSHFWR D XQRV SODQRV \ HMHV GH
UHIHUHQFLD
 6HGHQRPLQDSROLJRQDOFHUUDGDRLWLQHUDULRFHUUDGRDDTXHOHQHOTXHHOSXQWRLQLFLDO
\ ILQDOGHO UHFRUULGR FRLQFLGHQ6HGHQRPLQDSROLJRQDO DELHUWD DTXHOOD HQ ODTXH ORVSXQWRV
LQLFLDO\ILQDOVRQGLIHUHQWHV
 6HGHQRPLQD UDGLDODXQDVHULHGHPHGLGDV WRSRJUiILFDV UHDOL]DGDVGHVGHXQDPLVPD
HVWDFLyQHQ VHQWLGRGH ODVDJXMDVGHO UHORMRFRQWUDULRDGLVWLQWRV UXPERVFRQHOREMHWRGH
SHUILODUORVOtPLWHVGHXQSDVDMHSDVRRVDOD
 /RV JUDQGHV VLVWHPDV GH FDYLGDGHV HQ JUDQLWRV KDQ VLGR GHILQLGRV D SDUWLU GH ODV
HVWUXFWXUDVGHH[IROLDFLyQsheet structureSRUODGLV\XQFLyQGHEORTXHV\ODDSHUWXUDGHODUHG
GHGLDFODVDV3RUHVWDUD]yQODVHVWDFLRQHVWRSRJUiILFDVGHEHQHPSOD]DUVHDGHFXDGDPHQWHDO
REMHWRGHSRGHUGHWHUPLQDUODVLWXDFLyQ\FRQILJXUDFLyQGHODUHGGHIUDFWXUDVTXHDIHFWDQDOD
FRQWLQXLGDG \ XQLIRUPLGDG GH ORV SDVDMHV \ TXH GHWHUPLQDQ VX JHRPHWUtD ORFDO YDULDFLyQ
EUXVFD GH DOWXUD \ DQFKRV D R ODUJR GHO SODQR GH OD GLVFRQWLQXLGDG $Vt ODV HVWDFLRQHV
WRSRJUiILFDVVHKDQVLWXDGRGHDFXHUGRFRQHOHVSDFLDPLHQWRHQWUHGLVFRQWLQXLGDGHV\VHJ~QOD
JHRPHWUtDGHODFDYLGDG
 /DVFDYLGDGHVVHKDQWRSRJUDILDGRDQLYHOGHVXHORGHILQLHQGRODEDVHGHODJDOHUtD\
VXV HVFDORQDPLHQWRV GLVFRQWLQXLGDGHV YHUWLFDOHV /DV PHGLFLRQHV VH KDQ UHDOL]DGR HQWUH
HOHPHQWRV ILMRV QR GHSHQGLHQWHV GHO WRSyJUDIR FRQ HO REMHWR GH PLQLPL]DU HUURUHV
VLVWHPiWLFRVSRUIDOWDGHFHQWUDGRGHVSOD]DPLHQWRGHOFHQWURGHODHVWDFLyQDOGHVSOD]DUVHGH
QRGRDQRGRGHOLWLQHUDULRRSRUHUURUHVGHSDUWLGDHQHOQLYHOGHUHIHUHQFLDHQWUHHVWDFLRQHV
 /RV GDWRV WRSRJUiILFRV REWHQLGRV VRQ FRQMXQWRV GH XSODV TXH LQWHJUDQ XQ YHFWRU GH
WUD]DR HQODFH HQWUHGRV HVWDFLRQHV WRSRJUiILFDV H LQIRUPDFLyQFRPSOHPHQWDULD UHODWLYD D OD
PRUIRORJtD\GLPHQVLRQHVGHOSDVDMH/RVGDWRVXWLOL]DGRVVRQ
x 1~PHURGHODHVWDFLyQGHSDUWLGD
x 1~PHURGHODHVWDFLyQGHOOHJDGD
x 'LVWDQFLDHQWUHHVWDFLRQHVPyGXORGHOYHFWRUGHHQODFH
x 5XPER R iQJXOR KRUL]RQWDO HQWUH HO YHFWRU GH HQODFH HQWUH ODV HVWDFLRQHV \ HO QRUWH
PDJQpWLFR9DORUPHGLGRGHODHVWDFLyQGHSDUWLGD
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
52'5Ë*8(=*$5&Ë$HWDOIRUPDVSURSLDPHQWHGLFKDV\GHSyVLWRVRIRUPDFLRQHV
UHFLHQWHVHQJHQHUDOHVSHOHRWHPDVDOHVWDULQFOXLGRVHQHOPHGLRVXEWHUUiQHR
 /RV SULPHURV VH UHSUHVHQWDQ PHGLDQWH XQD VLPERORJtD DJUXSDGD HQ FRQMXQWRV GH
JpQHVLV FRP~Q LGHQWLILFDGD FRQ XQ FRORU FDUDFWHUtVWLFR GHO JUXSR PRUIRJHQpWLFR /RV
VHJXQGRV FRQVWLWX\HQ UHFLQWRV GH FRORU SDUD ODV VXSHUILFLHV SUR\HFWDGDV \ XQ SHUILODGR
FRORUHDGRSDUDORVOtPLWHVGHORVSDVDMHVSDUHGHVVXHORV\WHFKRVVHJ~QODSHUVSHFWLYDYLVXDO
HOHJLGD
 /DFDUWRJUDItDPRUIROyJLFDGHHVWDVFDYLGDGHVFRQVWLWX\HXQDKHUUDPLHQWDIXQGDPHQWDO
HQODUHSUHVHQWDFLyQ\HVWXGLRGHHVWDVFDYLGDGHVGHVXJpQHVLVHYROXFLyQ\HVWUXFWXUD

&RQWHQLGR
 /D FDUWRJUDItD JHRPRUIROyJLFD HODERUDGD SDUD FDGD FDYLGDG HVWXGLDGD FRQVWD GH XQ
PDSD SULQFLSDO GH YLVWD HQ SODQWD XQ PDSD GHULYDGR GH OD YLVWD HQ SODQWD GHVJORVDGR
FRUUHODFLRQDQGRQLYHOHVVXSHUSXHVWRV\GHYDULRVPDSDV\HVTXHPDVFRPSOHPHQWDULRV
x 0DSDSULQFLSDOGHYLVWDHQSODQWD6XREMHWLYRHVPRVWUDUODSUR\HFFLyQKRUL]RQWDO
GHO FRQMXQWR GHPDQHUD TXH VH SXHGD YLVXDOL]DU HO GHVDUUROOR WRWDO GH OD FDYLGDG HQ
SODQWD OD UHG RUWRJRQDO GH IUDFWXUDV TXH OD GHILQHQ DVt FRPR ORV PRYLPLHQWRV \
URWDFLRQHV GH ODV PLVPDV \ OD UHODFLyQ HQWUH IRUPDV VXEWHUUiQHDV \ IRUPDV
VXSHUILFLDOHVSUy[LPDV
Օ  0DSDGHULYDGRGHSODQWDGHVJORVDGDSRUQLYHOHVVXSHUSXHVWRV(QXQDSODQWD
DJUXSDGDDQLYHOWRSRJUiILFRHVIiFLODXQTXHSXHGHVHUPX\FRQIXVRUHSUHVHQWDU
QLYHOHV RFXOWRV VXE\DFHQWHV R VXSUD\DFHQWHV &RPR D QLYHO JHRPRUIROyJLFR HV
LPSRVLEOHUHIOHMDUODVIRUPDFLRQHVVXSHUILFLDOHVGHFDGDQLYHOVHRSWDHQWRQFHVSRU
FUHDUXQDYLVWDHQSODQWDGHVJORVDGDFRPRPDSDGHULYDGRGH ODSODQWDSULQFLSDO
TXH SHUPLWD XQD YLVLyQ GLUHFWD GH FDGD XQR GH ORV QLYHOHV \ VXEQLYHOHV TXH
FRQVWLWX\HQ OD FDYLGDG /RV QLYHOHV VH FRUUHODFLRQDQ PHGLDQWH UHIHUHQFLDV
DX[LOLDUHV
x 0DSDV\HVTXHPDVDX[LOLDUHV
Օ  6HFFLyQORQJLWXGLQDORDO]DGRSULQFLSDO(VWDVHFFLyQVHFRQVWUX\HFRPELQDQGR
ORVSHUILOHVSUR\HFWDGRVRGHVDUUROODGRV9$48(,52HWDOEDORODUJRGH
XQDSROLJRQDOWUD]DGDVHJ~QODPi[LPDH[WHQVLyQGHODFDYLGDG
6HKDUiXVRGHSHUILOHVGHVDUUROODGRV
ԙ  &XDQGRHOSODQRJUiILFRHVWiVLWXDGRHQDSUR[LPDGDPHQWHFRQUHVSHFWRDO
SODQRJHROyJLFRHVWUXFWXUDOTXHGHILQHORFDOPHQWHODFDYLGDG
ԙ  3DUDLQFOXLUFRUWHVWUDQVYHUVDOHVHQHODO]DGRSULQFLSDOHVWRHVWUDPRVGHSHUILO
QRFRUUHODFLRQDEOHVGLUHFWDPHQWHFRQHODO]DGRSULQFLSDO\VLWXDGRVHQSODQRV
RUWRJRQDOHVDOSODQRJUiILFR
(Q JHQHUDO VH KDUi XVR GH SHUILOHV SUR\HFWDGRV FXDQGR VH EXVTXH FRUUHODFLRQDU
SDVDMHV DG\DFHQWHV VHDQ FRQYHUJHQWHV R QR FRQ WUD]DV GHVDUUROORV GLIHUHQWHV
SHURDVRFLDGRVDORVPLVPRVSODQRV\GLVFRQWLQXLGDGHVHVWUXFWXUDOHV
Օ  &RUWHV WUDQVYHUVDOHV FRPSOHMRV VHJ~Q GHILQLFLyQ GH 9$48(,52 HW DO 
ESDUDODREWHQFLyQGHSHUILOHVJOREDOHVDQLYHOHVWUXFWXUDOVXSHUSRQLHQGR\
FRPELQDQGRHQXQPLVPRSODQRGHFRUWHODVVHFFLRQHVSDUFLDOHVREWHQLGDVSDUDORV
SDVDMHVGHFDGDQLYHOGHFDYLGDG


x 0DTXHWDWULGLPHQVLRQDO7LHQHSRUREMHWRIDFLOLWDUODYLVXDOL]DFLyQHVSDFLDOGLQiPLFD
GH ODV UHODFLRQHV HQWUH ORV HOHPHQWRV HVWUXFWXUDOHV QLYHOHV VXEQLYHOHV \ SDVDMHV
SDVRV

%DVHFDUWRJUiILFD
 /D EDVH FDUWRJUiILFD HVWi FRQVWLWXLGD SRU OD WRSRJUDItD HVSHOHROyJLFD GH OD FDYLGDG
3DUD VX REWHQFLyQ VH KD VHJXLGR OD PHWRGRORJtD RILFLDO GH OD Escuela Española de 
Espeleología0$57Ë1(=,5,8638&+GLVFUHWL]DQGRHOHVSDFLRVXEWHUUiQHR
D OR ODUJR GH OD WUD]D HVWUXFWXUDO GH ORV SDVDMHV GH OD FXHYDPHGLDQWH GLVWLQWDV SROLJRQDOHV
DELHUWDVSROLJRQDOHVFHUUDGDV\UDGLDOHV/RVGDWRVREWHQLGRVSDUDORVGLVWLQWRVSDVDMHVVHKDQ
FRUUHODFLRQDGRFRQORVGHSDVDMHVDG\DFHQWHVFRQHOREMHWRGHFRQVWUXLUVHFFLRQHVJOREDOHV\
FRPSOHMDVGHFRQGXFWRVRJDOHUtDVGHILQLGDVSRU OtPLWHV URFRVRVFRQWLQXRV 9$48(,52HW
DOE
 (OPpWRGRGH Itinerario o poligonal FRQVLVWH HQXQD VXFHVLyQ HQFDGHQDGDGHSXQWRV
HVWDFLRQHVWRSRJUiILFDVXQLGRSRUYHFWRUHVTXHFRP~QPHQWHVHGHQRPLQDQHMHVRYLVXDO(O
PpWRGRGHSROLJRQDOFRQVLVWHHQPHGLUODORQJLWXGPyGXORGHOYHFWRU\ORViQJXORVYHUWLFDO
R LQFOLQDFLyQ \ KRUL]RQWDO R UXPER GH HVDV YLVXDOHV FRQ UHVSHFWR D XQRV SODQRV \ HMHV GH
UHIHUHQFLD
 6HGHQRPLQDSROLJRQDOFHUUDGDRLWLQHUDULRFHUUDGRDDTXHOHQHOTXHHOSXQWRLQLFLDO
\ ILQDOGHO UHFRUULGR FRLQFLGHQ6HGHQRPLQDSROLJRQDO DELHUWD DTXHOOD HQ ODTXH ORVSXQWRV
LQLFLDO\ILQDOVRQGLIHUHQWHV
 6HGHQRPLQD UDGLDODXQDVHULHGHPHGLGDV WRSRJUiILFDV UHDOL]DGDVGHVGHXQDPLVPD
HVWDFLyQHQ VHQWLGRGH ODVDJXMDVGHO UHORMRFRQWUDULRDGLVWLQWRV UXPERVFRQHOREMHWRGH
SHUILODUORVOtPLWHVGHXQSDVDMHSDVRRVDOD
 /RV JUDQGHV VLVWHPDV GH FDYLGDGHV HQ JUDQLWRV KDQ VLGR GHILQLGRV D SDUWLU GH ODV
HVWUXFWXUDVGHH[IROLDFLyQsheet structureSRUODGLV\XQFLyQGHEORTXHV\ODDSHUWXUDGHODUHG
GHGLDFODVDV3RUHVWDUD]yQODVHVWDFLRQHVWRSRJUiILFDVGHEHQHPSOD]DUVHDGHFXDGDPHQWHDO
REMHWRGHSRGHUGHWHUPLQDUODVLWXDFLyQ\FRQILJXUDFLyQGHODUHGGHIUDFWXUDVTXHDIHFWDQDOD
FRQWLQXLGDG \ XQLIRUPLGDG GH ORV SDVDMHV \ TXH GHWHUPLQDQ VX JHRPHWUtD ORFDO YDULDFLyQ
EUXVFD GH DOWXUD \ DQFKRV D R ODUJR GHO SODQR GH OD GLVFRQWLQXLGDG $Vt ODV HVWDFLRQHV
WRSRJUiILFDVVHKDQVLWXDGRGHDFXHUGRFRQHOHVSDFLDPLHQWRHQWUHGLVFRQWLQXLGDGHV\VHJ~QOD
JHRPHWUtDGHODFDYLGDG
 /DVFDYLGDGHVVHKDQWRSRJUDILDGRDQLYHOGHVXHORGHILQLHQGRODEDVHGHODJDOHUtD\
VXV HVFDORQDPLHQWRV GLVFRQWLQXLGDGHV YHUWLFDOHV /DV PHGLFLRQHV VH KDQ UHDOL]DGR HQWUH
HOHPHQWRV ILMRV QR GHSHQGLHQWHV GHO WRSyJUDIR FRQ HO REMHWR GH PLQLPL]DU HUURUHV
VLVWHPiWLFRVSRUIDOWDGHFHQWUDGRGHVSOD]DPLHQWRGHOFHQWURGHODHVWDFLyQDOGHVSOD]DUVHGH
QRGRDQRGRGHOLWLQHUDULRRSRUHUURUHVGHSDUWLGDHQHOQLYHOGHUHIHUHQFLDHQWUHHVWDFLRQHV
 /RV GDWRV WRSRJUiILFRV REWHQLGRV VRQ FRQMXQWRV GH XSODV TXH LQWHJUDQ XQ YHFWRU GH
WUD]DR HQODFH HQWUHGRV HVWDFLRQHV WRSRJUiILFDV H LQIRUPDFLyQFRPSOHPHQWDULD UHODWLYD D OD
PRUIRORJtD\GLPHQVLRQHVGHOSDVDMH/RVGDWRVXWLOL]DGRVVRQ
x 1~PHURGHODHVWDFLyQGHSDUWLGD
x 1~PHURGHODHVWDFLyQGHOOHJDGD
x 'LVWDQFLDHQWUHHVWDFLRQHVPyGXORGHOYHFWRUGHHQODFH
x 5XPER R iQJXOR KRUL]RQWDO HQWUH HO YHFWRU GH HQODFH HQWUH ODV HVWDFLRQHV \ HO QRUWH
PDJQpWLFR9DORUPHGLGRGHODHVWDFLyQGHSDUWLGD
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
x ,QFOLQDFLyQRSHQGLHQWH$QJXORIRUPDGRSRUHOYHFWRUGHHQODFHHQWUHODVHVWDFLRQHV
UHIHULGRDOSODQRKRUL]RQWDO
x $OWXUDGLVWDQFLDKDVWDHOWHFKRHQODHVWDFLyQGHSDUWLGD
x $QFKRL]TXLHUGDDQFKRGHUHFKD'LVWDQFLDKDVWDODVSDUHGHVROtPLWHVDVLPLODGRVGHO
SDVDMHPHGLGRVHQODHVWDFLyQGHSDUWLGD
x 3URIXQGLGDGGLVWDQFLDKDVWDHOVXHORHQODHVWDFLyQGHSDUWLGD
 <DVHKDLQGLFDGRTXHVHKDQILMDGRHVWDFLRQHVWRSRJUiILFDVHQORVFDPELRVEUXVFRVGH
VHFFLyQFRQHOREMHWRGHUHSUHVHQWDUHOFDPELRHVWUXFWXUDO\PRUIROyJLFRHQHVRVSXQWRV(Q
HVRVFDVRV VHKDQPHGLGR ODVGLPHQVLRQHVGH OD VHFFLyQ DQFKRVSURIXQGLGDG DOWXUD WDQWR
SDUDODHQWUDGDHQODHVWDFLyQFRPRSDUDODVDOLGDGHODVHFFLyQLQFOX\HQGRGLFKDLQIRUPDFLyQ
HQODXSODHQODIRUPD$OWXUDB/OHJDGD$OWXUDB6DOLGD

)RUPXODFLyQWRSRJUiILFD\PHWRGRORJtD
 (OPpWRGRWRSRJUiILFRLPSDUWLGRSRUODEscuela Española de EspeleologíaVHLQFOX\H
HQ0$57Ë1(=,5,86

'LPHQVLRQHVGHODVFDYLGDGHV
 /DVGLPHQVLRQHVGHXQDFDYLGDG\RWURVGDWRVHVWDGtVWLFRVGHEDVHWRSRJUiILFDIRUPDQ
SDUWHGHODLQIRUPDFLyQDVRFLDGDDODFDUWRJUDItDGHEDVH
 6HFRQVLGHUDQODVVLJXLHQWHVPDJQLWXGHVRGLPHQVLRQHVSULQFLSDOHV
x 'HVQLYHORSURIXQGLGDG'LVWDQFLDHQODYHUWLFDOGHVGHHOSXQWRPiVDOWRDOPiVEDMR
GHODFDYLGDG
x 5HFRUULGR R GHVDUUROOR'H DFXHUGR FRQ HO SULQFLSLR GH FRQWLQXLGDG ,,, &RQJUHVR
,QWHUQDFLRQDO GH (VSHOHRORJtD 9LHQD  UHIHUHQFLDGR FRPR FULWHULR GH OD
)HGHUDFLyQ(VSDxRODGH(VSHOHRORJtDSRU0$57Ë1(=,5,86HOGHVDUUROOR
GHXQDFDYLGDGHVODVXPDGHODORQJLWXGGHWRGRVORVVHJPHQWRVPyGXORGHOYHFWRU
GH OD SROLJRQDO WRSRJUDILDGD LQFOX\HQGR SR]RV UHVDOWHV LWLQHUDULRV HQ ORV FDRV GH
EORTXHV LWLQHUDULRV \ UHFRUULGRV DX[LOLDUHV HWF (VWR HV OD VXPD GH ODV GLVWDQFLDV
JHRPpWULFDVGHODSROLJRQDOGHODFDYLGDG
x ([WHQVLyQGHODFDYLGDG'LPHQVLRQHVPi[LPDVGHODSODQWDSUR\HFWDGDUHIHULGDVDO
SXQWRFHURGHODFDYLGDG(QSUR\HFFLyQFDUWRJUiILFDUHSUHVHQWDHOiUHDPi[LPDHQOD
TXHVHGHVDUUROODODFDYLGDG
 (VWRV YDORUHV VH KDQ GHWHUPLQDGR ELHQ JUiILFDPHQWH VREUH OD FDUWRJUDItD GH EDVH
HODERUDGDRPHGLDQWHHOPyGXORHVWDGtVWLFRGHOVRIWZDUHCompassYHUDSDUWDGRFRQHO
TXHVHHODERUDQ ODVPDTXHWDV WULGLPHQVLRQDOHV/RVGDWRV WRSRJUiILFRVUHODWLYRVD UDGLDOHV\
XWLOL]DGRVSDUDHOSHUILODGRGH VDODVQR VHKDQFRQVLGHUDGRHQHO FiOFXORGLPHQVLRQDOGH OD
FDYLGDG

(YDOXDFLyQGHOHUURU\VXFRPSHQVDFLyQ
 (QWRGDUHSUHVHQWDFLyQWRSRJUiILFDHVIXQGDPHQWDOFRQRFHUHOJUDGRGHSUHFLVLyQFRQ
HOTXHVHWUDEDMD/DWRSRJUDItDHVSHOHROyJLFDHVODEDVHGHODFDUWRJUDItDJHRPRUIROyJLFDGH
ODVFDYLGDGHVHVWXGLDGDV\IXQGDPHQWDORVPRGHORVRPDTXHWDVGHGLFKDVFXHYDV
 /D SUHFLVLyQ HV IXQFLyQ GHO LQVWUXPHQWDO XWLOL]DGR GH OD WpFQLFD WRSRJUiILFD \ GHO
IDFWRU KXPDQR TXH HQ HVSHOHRORJtD HV PX\ YDULDEOH DO YHUVH LQIOXLGR SRU ODV FRQGLFLRQHV


DPELHQWDOHV\ WpFQLFDVDYHFHVH[WUHPDVHQ ODVTXHVHGHVDUUROODHO WUDEDMR0$57Ë1(=L
5,86
 (OHUURUGHODWRSRJUDItDGHODVPHGLGDVWRSRJUiILFDVVRODPHQWHSXHGHHYDOXDUVHSRU
FRPSDUDFLyQ R HQ EDVH D XQD UHIHUHQFLD TXH SHUPLWD GHWHUPLQDU ODV SRVLEOHV GHVYLDFLRQHV
7tSLFDPHQWH GLFKD HYDOXDFLyQ VH UHDOL]D VREUH SROLJRQDOHV FHUUDGDV GyQGH OD HVWDFLyQ GH
SDUWLGD \ OOHJDGD VRQ OD PLVPD \ SRU WDQWR VX UHSUHVHQWDFLyQ GHEHUtD IRUPDU XQD WUD]D
FHUUDGD$/&$/È257,=
 /DSUHFLVLyQSXHGHFDOFXODUVHHQEDVHDXQDDSUR[LPDFLyQJHQHUDOPHQWHEDVDGDHQOD
UHODFLyQH[LVWHQWHHQWUHODORQJLWXGGHVDUUROODGDHOGHVQLYHODEVROXWR\HOiQJXORPHGLRGHOD
FDYLGDG9pDVH0$57Ë1(=,5,8638&+$/&$/È257,=
 /D FRPSHQVDFLyQ GH HUURU VH KD UHDOL]DGR PDQXDOPHQWH HQ XQRV FDVRV \
FRPSXWDFLRQDOPHQWH HQ RWURV DSURYHFKDQGR ODV SROLJRQDOHV GH WUD]D SUR\HFWDGDV \
FRPSHQVDGDVTXHJHQHUDHOSURJUDPDCompassYHUDSDUWDGR

(ODERUDFLyQGHODFDUWRJUDItDGHEDVH
 /D FDUWRJUDItD GH EDVH VH KD UHDOL]DGR PDQXDOPHQWH D HVFDOD  XWLOL]DQGR XQD
HTXLGLVWDQFLD HQWUH FXUYDV GH QLYHO GH P /DV FXUYDV GH QLYHO VH KDQ GHWHUPLQDGR SRU
LQWHUSRODFLyQDSDUWLUGHORVQRGRVWRSRJUiILFRVGHILQLGRVSRUODUHGGHSROLJRQDOHV
 /RV FRQWRUQRV \ OtPLWHV VH KDQ WUD]DGR FRQ JURVRUHV GH  PP OD VLPERORJtD \
DX[LOLDUHVVHKDQWUD]DGRDPPODVFXUYDVGHQLYHO\DX[LOLDUHVVHKDQWUD]DGRDPP
0$57Ë1(=,5,86
 6H KD XWLOL]DGR FRPR UHIHUHQFLD OD VLPERORJtD QRUPDOL]DGD LQWHUQDFLRQDOPHQWH8,6
 6H KDQ LQFOXLGR DOJXQRV VtPERORV FRPSOHPHQWDULRV FRQWHPSODGRV SRU OD (VFXHOD
(VSDxRODGH(VSHOHRORJtD\TXHQRDSDUHFHQHQODVLPERORJtD8,6
 /DFDUWRJUDItDGHEDVHVHKDGLJLWDOL]DGRHQPRGRELQDULRFRQUHVROXFLyQGHSSS

0DSDVPRUIROyJLFRVSULQFLSDOHV\DX[LOLDUHV
 /RVPDSDV SULQFLSDOHV VH KDQ HODERUDGR VREUH OD FDUWRJUDItD GLJLWDO GH EDVH HQ GRV
IDVHV
x (VWDEOHFLPLHQWRGH ORV UHFLQWRVGHFRORU IRUPDV\GHSyVLWRVDFWXDOHV$ ORV IRQGRV
LQGHWHUPLQDGRVVHOHVKDDVLJQDGRHOFDQDODOIDWUDQVSDUHQFLD
x 3RVWSURFHVDGRDxDGLHQGR ORVVtPERORVFRUUHVSRQGLHQWHVD ODV IRUPDV\ ODVFDSDVGH
HWLTXHWDV\WH[WRVFRPSOHPHQWDULRV
 /D FDUWRJUDItD JHRPRUIROyJLFD ILQDO VH KD H[SRUWDGR HQ IRUPDWR 31* DO  GH
WDPDxRGHFDOLGDG\XQDUHVROXFLyQGHSSSTXHVHKDUHGXFLGRSRUOLPLWDFLRQHVGH
KDUGZDUHHQHOSRVSURFHVDGRGLJLWDO
 /DILJXUDSUHVHQWDXQHMHPSORGHPDSDPRUIROyJLFRSULQFLSDOGHODFDYLGDGGHO 
FornoHQVXVGRVIDVHVGHSURFHVDPLHQWR/DFXHYDGHOHMHPSORVHORFDOL]DHQHOCastelo da 
Furna WDPELpQFRQRFLGRFRPRCastelo de Fraião o Monte das Furnas HQ ODSDUURTXLDGH
%RLYmRHQ9DOHQoD3RUWXJDO
 8QD FDUWRJUDItD GHULYDGD HV LPSRUWDQWH SDUD SRGHU HVWXGLDU FDGD QLYHO LQIRUPDFLyQ
UHODWLYD D ODV IRUPDFLRQHV VHGLPHQWDULDV UHFLHQWHV \ D ODV IRUPDV HVSHFtILFDV SUHVHQWHV SRU
VHSDUDGRDVtFRPRSDUDSRGHUYLVXDOL]DUODFRUUHODFLyQH[LVWHQWHHQWUHODVIRUPDVSUHVHQWHVHQ
ORV GLVWLQWRV QLYHOHV VXSHUSXHVWRV 6X HODERUDFLyQ VLJXH OD PLVPD VHFXHQFLD TXH OD GH ORV
PDSDVSULQFLSDOHV
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
x ,QFOLQDFLyQRSHQGLHQWH$QJXORIRUPDGRSRUHOYHFWRUGHHQODFHHQWUHODVHVWDFLRQHV
UHIHULGRDOSODQRKRUL]RQWDO
x $OWXUDGLVWDQFLDKDVWDHOWHFKRHQODHVWDFLyQGHSDUWLGD
x $QFKRL]TXLHUGDDQFKRGHUHFKD'LVWDQFLDKDVWDODVSDUHGHVROtPLWHVDVLPLODGRVGHO
SDVDMHPHGLGRVHQODHVWDFLyQGHSDUWLGD
x 3URIXQGLGDGGLVWDQFLDKDVWDHOVXHORHQODHVWDFLyQGHSDUWLGD
 <DVHKDLQGLFDGRTXHVHKDQILMDGRHVWDFLRQHVWRSRJUiILFDVHQORVFDPELRVEUXVFRVGH
VHFFLyQFRQHOREMHWRGHUHSUHVHQWDUHOFDPELRHVWUXFWXUDO\PRUIROyJLFRHQHVRVSXQWRV(Q
HVRVFDVRV VHKDQPHGLGR ODVGLPHQVLRQHVGH OD VHFFLyQ DQFKRVSURIXQGLGDG DOWXUD WDQWR
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
x 'HVQLYHORSURIXQGLGDG'LVWDQFLDHQODYHUWLFDOGHVGHHOSXQWRPiVDOWRDOPiVEDMR
GHODFDYLGDG
x 5HFRUULGR R GHVDUUROOR'H DFXHUGR FRQ HO SULQFLSLR GH FRQWLQXLGDG ,,, &RQJUHVR
,QWHUQDFLRQDO GH (VSHOHRORJtD 9LHQD  UHIHUHQFLDGR FRPR FULWHULR GH OD
)HGHUDFLyQ(VSDxRODGH(VSHOHRORJtDSRU0$57Ë1(=,5,86HOGHVDUUROOR
GHXQDFDYLGDGHVODVXPDGHODORQJLWXGGHWRGRVORVVHJPHQWRVPyGXORGHOYHFWRU
GH OD SROLJRQDO WRSRJUDILDGD LQFOX\HQGR SR]RV UHVDOWHV LWLQHUDULRV HQ ORV FDRV GH
EORTXHV LWLQHUDULRV \ UHFRUULGRV DX[LOLDUHV HWF (VWR HV OD VXPD GH ODV GLVWDQFLDV
JHRPpWULFDVGHODSROLJRQDOGHODFDYLGDG
x ([WHQVLyQGHODFDYLGDG'LPHQVLRQHVPi[LPDVGHODSODQWDSUR\HFWDGDUHIHULGDVDO
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HODERUDGDRPHGLDQWHHOPyGXORHVWDGtVWLFRGHOVRIWZDUHCompassYHUDSDUWDGRFRQHO
TXHVHHODERUDQ ODVPDTXHWDV WULGLPHQVLRQDOHV/RVGDWRV WRSRJUiILFRVUHODWLYRVD UDGLDOHV\
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Furna WDPELpQFRQRFLGRFRPRCastelo de Fraião o Monte das Furnas HQ ODSDUURTXLDGH
%RLYmRHQ9DOHQoD3RUWXJDO
 8QD FDUWRJUDItD GHULYDGD HV LPSRUWDQWH SDUD SRGHU HVWXGLDU FDGD QLYHO 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UHODWLYD D ODV IRUPDFLRQHV VHGLPHQWDULDV UHFLHQWHV \ D ODV IRUPDV HVSHFtILFDV SUHVHQWHV SRU
VHSDUDGRDVtFRPRSDUDSRGHUYLVXDOL]DUODFRUUHODFLyQH[LVWHQWHHQWUHODVIRUPDVSUHVHQWHVHQ
ORV GLVWLQWRV QLYHOHV VXSHUSXHVWRV 6X HODERUDFLyQ VLJXH OD PLVPD VHFXHQFLD TXH OD GH ORV
PDSDVSULQFLSDOHV
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
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
 (Q ORV PDSDV SULQFLSDOHV \ HQ DOJXQDV YLVWDV DX[LOLDUHV VH KD LQFOXLGR DGHPiV OD
UHSUHVHQWDFLyQ\FDUWRJUDItDGHORVFXUVRVGHDJXDVVXSHUILFLDOHVVHxDODQGRVXUHODFLyQFRQODV
FXHYDV PHGLDQWH OD WRSRJUDItD \ JHRORFDOL]DFLyQ GH ORV VXPLGHURV HVWDFLRQDOHV VXPLGHURV
SHUPDQHQWHV \ VXUJHQFLDV 7DPELpQ VH KDQ LQFOXLGR \ VHxDOL]DGR ORV PDQDQWLDOHV
VXEWHUUiQHRV
 /DV PHGLGDV \ GLPHQVLRQHV GHO VLVWHPD VH GHILQHQ HQ EDVH D XQ VLVWHPD GH
FRRUGHQDGDV ORFDO \ GHILQLGDV FRQ UHVSHFWR D XQ SXQWR TXH VH WRPD FRPR RULJHQ (Q ORV
VLVWHPDVHQJUDQLWRVHVWXGLDGRVHVWHSXQWREDVHVHKDHOHJLGRGHDFXHUGRDOVLJXLHQWHFULWHULR
x 6L H[LVWH VH WRPD FRPR RULJHQ HO SXQWR GH HQWUDGD DO VXPLGHUR GH FRWD PDV DOWD
DEVROXWD
x (QJHQHUDO\HVSHFtILFDPHQWHHQVLPDVFXHYDVYHUWLFDOHVHQODERFDSULQFLSDORHQOD
ERFDGHPD\RUFRWDDEVROXWD
 'HVGHXQSXQWRGHYLVWDWRSRQtPLFRVHKDQUHVSHWDGRHLQFOXLGRODVGHVLJQDFLRQHVSDUD
ORV HOHPHQWRV VXSHUILFLDOHV UtRV ]RQDV FROLQDV HWF /D FDUWRJUDItD LQFOX\H QRPEUHV R
GHVLJQDFLRQHV SDUD ORV HVSDFLRV \ ]RQDV VXEWHUUiQHDV D HIHFWRV GH SRGHU UDFLRQDOL]DU XQD
GHVFULSFLyQ \ H[SOLFDFLyQ GH OD FDYLGDG (Q DOJXQRV FDVRV VH KDQ WUDVODGDGR DO HVSDFLR
VXEWHUUiQHRPLFURWRSyQLPRV ORFDOHV \ HQ ORV UHVWDQWHV FDVRV VH OHV KDQ DVLJQDGR QRPEUHV
HVSHFtILFRV DUELWUDULDPHQWH HOHJLGRV SRU ORV HVSHOHyORJRV GHO HTXLSR GH H[SORUDFLyQ R
WRSRJUDItD

/LWRORJtD
 $WHQGLHQGRD VXVGLPHQVLRQHVPi[LPDV HVWDV FDYLGDGHV UHDOPHQWH VRQPLFURIRUPDV
9$48(,52HWDOEDVRFLDGDVDXQ~QLFRWLSRGHVXEVWUDWRSULQFLSDOPHQWHJUDQLWRV
JUDQLWRLGHV\JQHLVHV3RUWDQWRQRVHKDVHxDOL]DGRGLUHFWDPHQWHODLQIRUPDFLyQOLWROyJLFDGHO
VXEVWUDWR VH WUDWDUtD GH XQD FDSD GH FRORU XQLIRUPH &XDQGR KD VLGR QHFHVDULR VH KDQ
VHxDOL]DGRH[SOtFLWDPHQWHORVGLTXHV\ILORQHVORFDOHV
 
*pQHVLVGHODFDYLGDG7HFWyQLFDPHWHRUL]DFLyQHURVLyQ\GLQiPLFDGHYHUWLHQWH
 6LJXLHQGR HO HVTXHPD SURSXHVWR HQ 0$57Ë16(55$12 HW DO   OD
RUJDQL]DFLyQGHORVHOHPHQWRVFRQWHQLGRVHQORVGLVWLQWRVPDSDVVHHVWDEOHFHQDSDUWLUGHVX
JpQHVLVSULQFLSDO
x )RUPDV HVWUXFWXUDOHV HOHPHQWDOHV 6RQ IRUPDV UHODFLRQDGDV GLUHFWDPHQWH FRQ OD
DUTXLWHFWXUDJHROyJLFD\WHFWyQLFDGHOVXEVWUDWR
x )RUPDVJUDYLWDFLRQDOHVUHODFLRQDGDVFRQLQHVWDELOLGDGHV\PRYLPLHQWRVDIDYRUGHOD
HVWUXFWXUDHQVXVGLYHUVRVJUDGRVGHHYROXFLyQ
x $OWHUDFLyQTXtPLFD\ItVLFDGHODVURFDVPDJPiWLFDV
x (OHPHQWRVUHODFLRQDGRVFRQORVIOXMRVGHDJXDV)RUPDVGHHURVLyQQROLPLWDGDVDORV
FXUVRV SHUPDQHQWHV 6H LQFOX\HQ ODV IRUPDV GH HURVLyQ SUHVHQWHV HQ SDOHRIOXMRV \
SDOHRQLYHOHV
x )RUPDV GHSRVLFLRQDOHV 'HSyVLWRV VHGLPHQWDULRV LQFOX\HQGR GHSyVLWRV IOXYLDOHV
ODFXVWUHV VXEJODFLDUHV OLWRUDOHV \ HyOLFDV \ ELRHVSHOHRWHPDV SULQFLSDOPHQWH
HVSHOHRWHPDVGHySDOR$HYDQVLWD\SLJRWLWD
x 2WURVGHSyVLWRV$QWUySLFRVGHELGDVDODVGLYHUVDVDFWLYLGDGHVWURJORGLWDV%LROyJLFRV
GHELGRVDODDFWLYLGDGGHODIDXQD\IORUDSURSLDGHODFDYLGDG

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 (Q ORV PDSDV SULQFLSDOHV \ HQ DOJXQDV YLVWDV DX[LOLDUHV VH KD LQFOXLGR DGHPiV OD
UHSUHVHQWDFLyQ\FDUWRJUDItDGHORVFXUVRVGHDJXDVVXSHUILFLDOHVVHxDODQGRVXUHODFLyQFRQODV
FXHYDV PHGLDQWH OD WRSRJUDItD \ JHRORFDOL]DFLyQ GH ORV VXPLGHURV HVWDFLRQDOHV VXPLGHURV
SHUPDQHQWHV \ VXUJHQFLDV 7DPELpQ VH KDQ LQFOXLGR \ VHxDOL]DGR ORV PDQDQWLDOHV
VXEWHUUiQHRV
 /DV PHGLGDV \ GLPHQVLRQHV GHO VLVWHPD VH GHILQHQ HQ EDVH D XQ VLVWHPD GH
FRRUGHQDGDV ORFDO \ GHILQLGDV FRQ UHVSHFWR D XQ SXQWR TXH VH WRPD FRPR RULJHQ (Q ORV
VLVWHPDVHQJUDQLWRVHVWXGLDGRVHVWHSXQWREDVHVHKDHOHJLGRGHDFXHUGRDOVLJXLHQWHFULWHULR
x 6L H[LVWH VH WRPD FRPR RULJHQ HO SXQWR GH HQWUDGD DO VXPLGHUR GH FRWD PDV DOWD
DEVROXWD
x (QJHQHUDO\HVSHFtILFDPHQWHHQVLPDVFXHYDVYHUWLFDOHVHQODERFDSULQFLSDORHQOD
ERFDGHPD\RUFRWDDEVROXWD
 'HVGHXQSXQWRGHYLVWDWRSRQtPLFRVHKDQUHVSHWDGRHLQFOXLGRODVGHVLJQDFLRQHVSDUD
ORV HOHPHQWRV VXSHUILFLDOHV UtRV ]RQDV FROLQDV HWF /D FDUWRJUDItD LQFOX\H QRPEUHV R
GHVLJQDFLRQHV SDUD ORV HVSDFLRV \ ]RQDV VXEWHUUiQHDV D HIHFWRV GH SRGHU UDFLRQDOL]DU XQD
GHVFULSFLyQ \ H[SOLFDFLyQ GH OD FDYLGDG (Q DOJXQRV FDVRV VH KDQ WUDVODGDGR DO HVSDFLR
VXEWHUUiQHRPLFURWRSyQLPRV ORFDOHV \ HQ ORV UHVWDQWHV FDVRV VH OHV KDQ DVLJQDGR QRPEUHV
HVSHFtILFRV DUELWUDULDPHQWH HOHJLGRV SRU ORV HVSHOHyORJRV GHO HTXLSR GH H[SORUDFLyQ R
WRSRJUDItD

/LWRORJtD
 $WHQGLHQGRD VXVGLPHQVLRQHVPi[LPDV HVWDV FDYLGDGHV UHDOPHQWH VRQPLFURIRUPDV
9$48(,52HWDOEDVRFLDGDVDXQ~QLFRWLSRGHVXEVWUDWRSULQFLSDOPHQWHJUDQLWRV
JUDQLWRLGHV\JQHLVHV3RUWDQWRQRVHKDVHxDOL]DGRGLUHFWDPHQWHODLQIRUPDFLyQOLWROyJLFDGHO
VXEVWUDWR VH WUDWDUtD GH XQD FDSD GH FRORU XQLIRUPH &XDQGR KD VLGR QHFHVDULR VH KDQ
VHxDOL]DGRH[SOtFLWDPHQWHORVGLTXHV\ILORQHVORFDOHV
 
*pQHVLVGHODFDYLGDG7HFWyQLFDPHWHRUL]DFLyQHURVLyQ\GLQiPLFDGHYHUWLHQWH
 6LJXLHQGR HO HVTXHPD SURSXHVWR HQ 0$57Ë16(55$12 HW DO   OD
RUJDQL]DFLyQGHORVHOHPHQWRVFRQWHQLGRVHQORVGLVWLQWRVPDSDVVHHVWDEOHFHQDSDUWLUGHVX
JpQHVLVSULQFLSDO
x )RUPDV HVWUXFWXUDOHV HOHPHQWDOHV 6RQ IRUPDV UHODFLRQDGDV GLUHFWDPHQWH FRQ OD
DUTXLWHFWXUDJHROyJLFD\WHFWyQLFDGHOVXEVWUDWR
x )RUPDVJUDYLWDFLRQDOHVUHODFLRQDGDVFRQLQHVWDELOLGDGHV\PRYLPLHQWRVDIDYRUGHOD
HVWUXFWXUDHQVXVGLYHUVRVJUDGRVGHHYROXFLyQ
x $OWHUDFLyQTXtPLFD\ItVLFDGHODVURFDVPDJPiWLFDV
x (OHPHQWRVUHODFLRQDGRVFRQORVIOXMRVGHDJXDV)RUPDVGHHURVLyQQROLPLWDGDVDORV
FXUVRV SHUPDQHQWHV 6H LQFOX\HQ ODV IRUPDV GH HURVLyQ SUHVHQWHV HQ SDOHRIOXMRV \
SDOHRQLYHOHV
x )RUPDV GHSRVLFLRQDOHV 'HSyVLWRV VHGLPHQWDULRV LQFOX\HQGR GHSyVLWRV IOXYLDOHV
ODFXVWUHV VXEJODFLDUHV OLWRUDOHV \ HyOLFDV \ ELRHVSHOHRWHPDV SULQFLSDOPHQWH
HVSHOHRWHPDVGHySDOR$HYDQVLWD\SLJRWLWD
x 2WURVGHSyVLWRV$QWUySLFRVGHELGDVDODVGLYHUVDVDFWLYLGDGHVWURJORGLWDV%LROyJLFRV
GHELGRVDODDFWLYLGDGGHODIDXQD\IORUDSURSLDGHODFDYLGDG

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
&URQRORJtDGHOGHVDUUROORGHODFDYLGDG&URQRORJtDDEVROXWD\UHODWLYD
 8QRGHORVREMHWLYRVGHODHODERUDFLyQGHPDSDVDX[LOLDUHV9$48(,52HWDOE
HVSRVLELOLWDUHOHVWDEOHFLPLHQWRGHFURQRORJtDVRVHFXHQFLDVUHODWLYDVDSDUWLUGHODVUHODFLRQHV
FDUWRJUiILFDVHQWUHQLYHOHVSDOHRQLYHOHV\RGHSyVLWRVFRUUHODWLYRV
 6HKDQ WHQLGRHQ FXHQWD HVSHFLDOPHQWH ODV IRUPDVGHSRVLFLRQDOHV FRQSRVLELOLGDGGH
VHU GDWDGDV HVSHOHRWHPDV GH SLJRWLWD HVSHOHRWHPDV GH ySDOR$ ULWPLWDV WHUUD]DV HWF
 7DPELpQVHKDQ LQFOXLGR ORV UHVWRVGHRULJHQDQWUySLFRRELROyJLFRFRQHOREMHWRGH
HVWDEOHFHUXQDFRUUHODFLyQDOPHQRV+RORFHQDFRQHOUHVWRGHORVHOHPHQWRVFRQVLGHUDGRVHQOD
FDUWRJUDItD0HGLDQWHHVWDFRUUHODFLyQVHSXHGHQHVWDEOHFHUVHFXHQFLDVHGDGHVUHODWLYDVSDUD
SURFHVRV\QLYHOHVHURVLYRVJUDYLWDFLRQDOHVHWF
 &XDQGR H[LVWHQ GDWDFLRQHV FRQRFLGDV VH KDQ LQFOXLGR ODV UHIHUHQFLDV SXQWXDOHV
LQGLFDQGRODHGDGDEVROXWDGHOHOHPHQWRGDWDGRHGDGHQ\URN\UFDO%3(QHOFDVRFRQFUHWR
GHPDWHULDOHVDUTXHROyJLFRVRSDOHRQWROyJLFRVHOHOHPHQWRKDVLGRUHIHUHQFLDGRLQFOX\HQGROD
VLJODGHUHJLVWURGHODPXHVWUD

'LQiPLFDIyVLO\DFWXDOGHODFDYLGDG
 &XDQGRKDVLGRQHFHVDULRVHKDQHVWDEOHFLGRLQGLFDFLRQHVVREUHHOHVWDGRGHGHVDUUROOR
GHODIRUPDVHxDOL]DQGRODIHFKDGHOHYHQWRGHWHFWDGRDHIHFWRVGHWUD]DURVHJXLUVXHYROXFLyQ
HQ HO WLHPSR &RPR HMHPSOR SXHGH YHUVH HO VHJXLPLHQWR UHDOL]DGR HQ HO FDPELR GH
ORFDOL]DFLyQGHOVXPLGHURGHOVLVWHPDJUDQtWLFRGHO Folón
 7RSRJUiILFDPHQWH VH HVWDEOHFH HO HVWDGRPDJQLWXG GHO SURFHVR DVt FRPR VX
ORFDOL]DFLyQ\PHGLDQWHXQDHWLTXHWDVHUHIOHMDHOtime-stampGHOHYHQWR
 (QHOWUDQVFXUVRGHOWUDEDMRGHFDPSRQRVHKDQGHWHFWDGRHYHQWRVGHDFWLYLGDGVtVPLFD
TXHKD\DQRFDVLRQDGRFDPELRVDSUHFLDEOHVHQODJHRPHWUtDGHORVVLVWHPDVHVWXGLDGRV
 /DV LQXQGDFLRQHV \ SURFHVRV GHSRVLFLRQDOHV DVRFLDGRV QR VH KDQ UHFRJLGR HQ OD
FDUWRJUDItD/RVFXUVRVDFWLYRVVHKDQUHSUHVHQWDGRHQVXHVWDGRGHLQXQGDFLyQPHGLDVDOYR
ORV VXSHUILFLDOHV TXH VH KDQ UHSUHVHQWDGR FRQVLGHUDQGR OD Pi[LPD VHFFLyQ GH OD FXHYD
DIHFWDGD SRU ORV PLVPRV 'H DFXHUGR FRQ OD VLPERORJtD 8,6  \ DWHQGLHQGR PiV D
UD]RQHV GH VHJXULGDG TXH SURSLDPHQWH JHRPRUIROyJLFDV VH KDQ LQFOXLGR LQGLFDFLRQHV
UHODWLYDVD]RQDVVLIRQDEOHVGXUDQWHDYHQLGDV

'HSyVLWRVHVSHOHRWHPDV\ELRHVSHOHRWHPDVHQODFDYLGDG
 6HUHILHUHHVWHDSDUWDGRDDTXHOORVVHGLPHQWRV\GHSyVLWRVVLWXDGRVHQODLQWHUIDVHURFD
FDMDOtPLWH GHO SDVDMH VXSHUILFLH SDUHG R WHFKR GH HVSHVRU UHGXFLGR QRUPDOPHQWH VLQ
UHODFLyQJHQpWLFDFRQHOVXVWUDWRDOyFWRQRVDXQTXHHVWUHFKDPHQWHDVRFLDGRVDODHYROXFLyQ
GHODFDYLGDG\GHOUHOLHYHDFWXDOGHOTXHVRQVXH[SUHVLyQOLWROyJLFD\FRUUHODWLYD(QODViUHDV
QR FXELHUWDV SRU GHSyVLWRV VH UHSUHVHQWD XQD YDORUDFLyQ GHO HVWDGR PRUIRHVWUXFWXUDO GHO
VXVWUDWR
 (Q ORV OtPLWHV ODWHUDOHV GHO SDVDMH OD DVLJQDFLyQ GH XQ JUXSR PRUIRJHQpWLFR VH
HVWDEOHFHFRQUHVSHFWRDOQLYHOGHODHVWDFLyQWRSRJUiILFDSXGLHQGRH[LVWLURWUDVIRUPDFLRQHV
VXSHUILFLDOHVVXSHUSXHVWDVTXHTXHGHQVLQUHSUHVHQWDU
 /DVIRUPDFLRQHVVXSHUILFLDOHVVHFDUDFWHUL]DQSRU
x (O JUXSR PRUIRJHQpWLFR DO TXH SHUWHQHFHQ 3DUD ODV VXSHUILFLHV SUR\HFWDGDV
KRUL]RQWDOPHQWHFRQVWLWX\HQUHFLQWRVFRORUHDGRVLGHQWLILFDWLYRVGHODIRUPDFLyQ3DUD
ODVSDUHGHVVHKDQXWLOL]DGRORVPLVPRVFRORUHVSHUILODQGRORVOtPLWHVGHOSDVDMH


x 6X HGDG &XDQGR VH GLVSRQH GH XQD GDWDFLyQ HVSHFtILFD VH LQGLFD PHGLDQWH XQD
HWLTXHWDFRPSOHPHQWDULD
x 6X DVRFLDFLyQ D XQD R YDULDV IRUPDV SXQWXDOHV &XDQGR FRLQFLGHQ GHSyVLWRV R
IRUPDFLRQHV UHFLHQWHV UHFLQWRV GH FRORU HQ HO PDSD SULQFLSDO FRQ IRUPDFLRQHV
SXQWXDOHV VXSHUSXHVWDV JHQHUDOPHQWH HQ WHFKRV DPEDV GHO PLVPR JUXSR
PRUIRJHQpWLFR\SRUWDQWRGHLJXDOFRORUVHKDUHFXUULGRDYLVWDVVHFFLRQHVSDUFLDOHV
\HVTXHPDVDX[LOLDUHVILJXUD

x (O UHFLQWR GH FRORU SXHGH FRPSOHPHQWDUVH FRQ OD LQFOXVLyQ GH DOJXQRV VtPERORV
ILJXUD  GH FDUD D PRVWUDU HO DVSHFWR GHO iUHD 7DPDxR GH ORV EORTXHV
FRQFHQWUDFLyQGHFDQWRVDFODUDFLyQGHO UHFLQWRFXDQGRHOGHSyVLWRQRHVKRPRJpQHR
HQWRGDVXH[WHQVLyQHWF
x 8QFDVRSDUWLFXODUHVHOGH ORVGHSyVLWRVYDUYDGRVR ULWPLWDV6RQGHSyVLWRVFtFOLFRV
DVRFLDGRV D PDVDV GH DJXD HVWiWLFDV ODJRV HVWDQTXHV ODJXQDV R IRUPDGRV SRU
FUHFLGDVHVWDFLRQDOHVIXVLyQQLYDOHWF*HQHUDOPHQWHHVWiQIRUPDGRVSRUODUHSHWLFLyQ
GHSDUHVRVFXURFODURGHODPLQLWDVGHVHGLPHQWRV&DGDSDUVHUHODFLRQDFRQXQDHWDSD
HVWDFLRQDOGHDFWLYLGDGSRU ORTXHHVSRVLEOHXVDUORVSDUDHVWDEOHFHUXQDFURQRORJtD
UHODWLYD FXDQGR QR HV SRVLEOH XQD FURQRORJtD DEVROXWD (Q ORV VLVWHPDV GH FXHYDV
JUDQtWLFRVHVWHWLSRGHGHSyVLWRVUtWPLFRVVHGHEHDSURFHVRVELROyJLFRVFUHFLPLHQWRV
GH PDWDV GH EDFWHULDV HQ ODV TXH VH DVRFLD HO FRORU FODUR DO EORRP EDFWHULDQR \ HO
RVFXURDODGHVHFDFLyQGHODPDWD$XQTXHVLJXHQWHQLHQGRXQVLJQLILFDGRHVWDFLRQDO

)LJXUD7RSRJUDItDPRUIROyJLFDGHO6LVWHPDGHA PorteliñaHODERUDGDVREUHODWRSRJUDItDHVSHOHROyJLFDGH
EDVH 9$48(,52 HW DO  (Q HVWH HMHPSOR VH VXSHUSRQHQ HQ WHFKR \ SLVR IRUPDV GHO PLVPR JUXSR
PRUIRJHQpWLFRSHURPLQHUDOyJLFDPHQWHGLIHUHQWHV(QHO ODGRGHUHFKRGH OD ILJXUDH[LVWHXQDEyYHGDHQXQD
HVWUXFWXUDDVLPLODGDDXQDFXHYDWLSRODSD(OVXHORHVWiSDUFLDOPHQWHFXELHUWRSRUXQDFRODGDGHSLJRWLWD(O
WHFKRHVWiFXELHUWRGHPLFURHVWDODFWLWDVFLOtQGULFDVGHySDORELRJpQLFR$PEDVIRUPDFLRQHVWLHQHQDVLJQDGRHO
PLVPRFRORUGHJUXSRSRU ORTXHHQ OD UHSUHVHQWDFLyQ OD LQIRUPDFLyQ UHODWLYDDO WHFKRSHUPDQHFHUtDRFXOWD
3DUD VROYHQWDUOR VH KD LQFOXLGR XQD VHFFLyQ SDUFLDO GH GHWDOOH H[SOLFDWLYD \ VH KD REYLDGR HO XVR GH ORV
VtPERORVUHSUHVHQWDWLYRVGHODVIRUPDVSXQWXDOHV
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
&URQRORJtDGHOGHVDUUROORGHODFDYLGDG&URQRORJtDDEVROXWD\UHODWLYD
 8QRGHORVREMHWLYRVGHODHODERUDFLyQGHPDSDVDX[LOLDUHV9$48(,52HWDOE
HVSRVLELOLWDUHOHVWDEOHFLPLHQWRGHFURQRORJtDVRVHFXHQFLDVUHODWLYDVDSDUWLUGHODVUHODFLRQHV
FDUWRJUiILFDVHQWUHQLYHOHVSDOHRQLYHOHV\RGHSyVLWRVFRUUHODWLYRV
 6HKDQ WHQLGRHQ FXHQWD HVSHFLDOPHQWH ODV IRUPDVGHSRVLFLRQDOHV FRQSRVLELOLGDGGH
VHU GDWDGDV HVSHOHRWHPDV GH SLJRWLWD HVSHOHRWHPDV GH ySDOR$ ULWPLWDV WHUUD]DV HWF
 7DPELpQVHKDQ LQFOXLGR ORV UHVWRVGHRULJHQDQWUySLFRRELROyJLFRFRQHOREMHWRGH
HVWDEOHFHUXQDFRUUHODFLyQDOPHQRV+RORFHQDFRQHOUHVWRGHORVHOHPHQWRVFRQVLGHUDGRVHQOD
FDUWRJUDItD0HGLDQWHHVWDFRUUHODFLyQVHSXHGHQHVWDEOHFHUVHFXHQFLDVHGDGHVUHODWLYDVSDUD
SURFHVRV\QLYHOHVHURVLYRVJUDYLWDFLRQDOHVHWF
 &XDQGR H[LVWHQ GDWDFLRQHV FRQRFLGDV VH KDQ LQFOXLGR ODV UHIHUHQFLDV SXQWXDOHV
LQGLFDQGRODHGDGDEVROXWDGHOHOHPHQWRGDWDGRHGDGHQ\URN\UFDO%3(QHOFDVRFRQFUHWR
GHPDWHULDOHVDUTXHROyJLFRVRSDOHRQWROyJLFRVHOHOHPHQWRKDVLGRUHIHUHQFLDGRLQFOX\HQGROD
VLJODGHUHJLVWURGHODPXHVWUD

'LQiPLFDIyVLO\DFWXDOGHODFDYLGDG
 &XDQGRKDVLGRQHFHVDULRVHKDQHVWDEOHFLGRLQGLFDFLRQHVVREUHHOHVWDGRGHGHVDUUROOR
GHODIRUPDVHxDOL]DQGRODIHFKDGHOHYHQWRGHWHFWDGRDHIHFWRVGHWUD]DURVHJXLUVXHYROXFLyQ
HQ HO WLHPSR &RPR HMHPSOR SXHGH YHUVH HO VHJXLPLHQWR UHDOL]DGR HQ HO FDPELR GH
ORFDOL]DFLyQGHOVXPLGHURGHOVLVWHPDJUDQtWLFRGHO Folón
 7RSRJUiILFDPHQWH VH HVWDEOHFH HO HVWDGRPDJQLWXG GHO SURFHVR DVt FRPR VX
ORFDOL]DFLyQ\PHGLDQWHXQDHWLTXHWDVHUHIOHMDHOtime-stampGHOHYHQWR
 (QHOWUDQVFXUVRGHOWUDEDMRGHFDPSRQRVHKDQGHWHFWDGRHYHQWRVGHDFWLYLGDGVtVPLFD
TXHKD\DQRFDVLRQDGRFDPELRVDSUHFLDEOHVHQODJHRPHWUtDGHORVVLVWHPDVHVWXGLDGRV
 /DV LQXQGDFLRQHV \ SURFHVRV GHSRVLFLRQDOHV DVRFLDGRV QR VH KDQ UHFRJLGR HQ OD
FDUWRJUDItD/RVFXUVRVDFWLYRVVHKDQUHSUHVHQWDGRHQVXHVWDGRGHLQXQGDFLyQPHGLDVDOYR
ORV VXSHUILFLDOHV TXH VH KDQ UHSUHVHQWDGR FRQVLGHUDQGR OD Pi[LPD VHFFLyQ GH OD FXHYD
DIHFWDGD SRU ORV PLVPRV 'H DFXHUGR FRQ OD VLPERORJtD 8,6  \ DWHQGLHQGR PiV D
UD]RQHV GH VHJXULGDG TXH SURSLDPHQWH JHRPRUIROyJLFDV VH KDQ LQFOXLGR LQGLFDFLRQHV
UHODWLYDVD]RQDVVLIRQDEOHVGXUDQWHDYHQLGDV

'HSyVLWRVHVSHOHRWHPDV\ELRHVSHOHRWHPDVHQODFDYLGDG
 6HUHILHUHHVWHDSDUWDGRDDTXHOORVVHGLPHQWRV\GHSyVLWRVVLWXDGRVHQODLQWHUIDVHURFD
FDMDOtPLWH GHO SDVDMH VXSHUILFLH SDUHG R WHFKR GH HVSHVRU UHGXFLGR QRUPDOPHQWH VLQ
UHODFLyQJHQpWLFDFRQHOVXVWUDWRDOyFWRQRVDXQTXHHVWUHFKDPHQWHDVRFLDGRVDODHYROXFLyQ
GHODFDYLGDG\GHOUHOLHYHDFWXDOGHOTXHVRQVXH[SUHVLyQOLWROyJLFD\FRUUHODWLYD(QODViUHDV
QR FXELHUWDV SRU GHSyVLWRV VH UHSUHVHQWD XQD YDORUDFLyQ GHO HVWDGR PRUIRHVWUXFWXUDO GHO
VXVWUDWR
 (Q ORV OtPLWHV ODWHUDOHV GHO SDVDMH OD DVLJQDFLyQ GH XQ JUXSR PRUIRJHQpWLFR VH
HVWDEOHFHFRQUHVSHFWRDOQLYHOGHODHVWDFLyQWRSRJUiILFDSXGLHQGRH[LVWLURWUDVIRUPDFLRQHV
VXSHUILFLDOHVVXSHUSXHVWDVTXHTXHGHQVLQUHSUHVHQWDU
 /DVIRUPDFLRQHVVXSHUILFLDOHVVHFDUDFWHUL]DQSRU
x (O JUXSR PRUIRJHQpWLFR DO TXH SHUWHQHFHQ 3DUD ODV VXSHUILFLHV SUR\HFWDGDV
KRUL]RQWDOPHQWHFRQVWLWX\HQUHFLQWRVFRORUHDGRVLGHQWLILFDWLYRVGHODIRUPDFLyQ3DUD
ODVSDUHGHVVHKDQXWLOL]DGRORVPLVPRVFRORUHVSHUILODQGRORVOtPLWHVGHOSDVDMH


x 6X HGDG &XDQGR VH GLVSRQH GH XQD GDWDFLyQ HVSHFtILFD VH LQGLFD PHGLDQWH XQD
HWLTXHWDFRPSOHPHQWDULD
x 6X DVRFLDFLyQ D XQD R YDULDV IRUPDV SXQWXDOHV &XDQGR FRLQFLGHQ GHSyVLWRV R
IRUPDFLRQHV UHFLHQWHV UHFLQWRV GH FRORU HQ HO PDSD SULQFLSDO FRQ IRUPDFLRQHV
SXQWXDOHV VXSHUSXHVWDV JHQHUDOPHQWH HQ WHFKRV DPEDV GHO PLVPR JUXSR
PRUIRJHQpWLFR\SRUWDQWRGHLJXDOFRORUVHKDUHFXUULGRDYLVWDVVHFFLRQHVSDUFLDOHV
\HVTXHPDVDX[LOLDUHVILJXUD

x (O UHFLQWR GH FRORU SXHGH FRPSOHPHQWDUVH FRQ OD LQFOXVLyQ GH DOJXQRV VtPERORV
ILJXUD  GH FDUD D PRVWUDU HO DVSHFWR GHO iUHD 7DPDxR GH ORV EORTXHV
FRQFHQWUDFLyQGHFDQWRVDFODUDFLyQGHO UHFLQWRFXDQGRHOGHSyVLWRQRHVKRPRJpQHR
HQWRGDVXH[WHQVLyQHWF
x 8QFDVRSDUWLFXODUHVHOGH ORVGHSyVLWRVYDUYDGRVR ULWPLWDV6RQGHSyVLWRVFtFOLFRV
DVRFLDGRV D PDVDV GH DJXD HVWiWLFDV ODJRV HVWDQTXHV ODJXQDV R IRUPDGRV SRU
FUHFLGDVHVWDFLRQDOHVIXVLyQQLYDOHWF*HQHUDOPHQWHHVWiQIRUPDGRVSRUODUHSHWLFLyQ
GHSDUHVRVFXURFODURGHODPLQLWDVGHVHGLPHQWRV&DGDSDUVHUHODFLRQDFRQXQDHWDSD
HVWDFLRQDOGHDFWLYLGDGSRU ORTXHHVSRVLEOHXVDUORVSDUDHVWDEOHFHUXQDFURQRORJtD
UHODWLYD FXDQGR QR HV SRVLEOH XQD FURQRORJtD DEVROXWD (Q ORV VLVWHPDV GH FXHYDV
JUDQtWLFRVHVWHWLSRGHGHSyVLWRVUtWPLFRVVHGHEHDSURFHVRVELROyJLFRVFUHFLPLHQWRV
GH PDWDV GH EDFWHULDV HQ ODV TXH VH DVRFLD HO FRORU FODUR DO EORRP EDFWHULDQR \ HO
RVFXURDODGHVHFDFLyQGHODPDWD$XQTXHVLJXHQWHQLHQGRXQVLJQLILFDGRHVWDFLRQDO

)LJXUD7RSRJUDItDPRUIROyJLFDGHO6LVWHPDGHA PorteliñaHODERUDGDVREUHODWRSRJUDItDHVSHOHROyJLFDGH
EDVH 9$48(,52 HW DO  (Q HVWH HMHPSOR VH VXSHUSRQHQ HQ WHFKR \ SLVR IRUPDV GHO PLVPR JUXSR
PRUIRJHQpWLFRSHURPLQHUDOyJLFDPHQWHGLIHUHQWHV(QHO ODGRGHUHFKRGH OD ILJXUDH[LVWHXQDEyYHGDHQXQD
HVWUXFWXUDDVLPLODGDDXQDFXHYDWLSRODSD(OVXHORHVWiSDUFLDOPHQWHFXELHUWRSRUXQDFRODGDGHSLJRWLWD(O
WHFKRHVWiFXELHUWRGHPLFURHVWDODFWLWDVFLOtQGULFDVGHySDORELRJpQLFR$PEDVIRUPDFLRQHVWLHQHQDVLJQDGRHO
PLVPRFRORUGHJUXSRSRU ORTXHHQ OD UHSUHVHQWDFLyQ OD LQIRUPDFLyQ UHODWLYDDO WHFKRSHUPDQHFHUtDRFXOWD
3DUD VROYHQWDUOR VH KD LQFOXLGR XQD VHFFLyQ SDUFLDO GH GHWDOOH H[SOLFDWLYD \ VH KD REYLDGR HO XVR GH ORV
VtPERORVUHSUHVHQWDWLYRVGHODVIRUPDVSXQWXDOHV
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
QR VH WUDWD GH VHGLPHQWRV VLQR GH ELRVHGLPHQWRV \ SRU HOOR DOJXQRV DXWRUHV ORV
GHQRPLQDQ HVWURPDWROLWRV WHUUHVWUHV &RPR HMHPSOR YHU ILJXUDV F \ 
FRUUHVSRQGLHQWHVDODVULWPLWDVORFDOL]DGDVHQHOOGHVLVWHPDGHO Folón6HUHSUHVHQWD
FRQ OtQHD GH  PP GH HVSHVRU ([WHQVLyQ DFRUGH FRQ HO WDPDxR GHO GHSyVLWR
,QFOLQDFLyQDFRUGHFRQHOEX]DPLHQWRGHOGHSyVLWR


5HSUHVHQWDFLyQGHIRUPDV³VWULFWRVHQVX´
 /DV IRUPDV VRQ HO DVSHFWR HOHPHQWDO GHO UHOLHYH\GHO SDLVDMHVXEWHUUiQHR HQWLGDGHV
JHRPpWULFDV TXH VH UHSUHVHQWDUiQ FRPR HOHPHQWRV SXQWXDOHV OLQHDOHV R VXSHUILFLDOHV
PHGLDQWHXQDVLPERORJtDDJUXSDGDHQFRQMXQWRVGHJpQHVLVFRP~QLGHQWLILFDGDFRQXQFRORU
FDUDFWHUtVWLFR
 3DUD VX UHSUHVHQWDFLyQ VH KD XWLOL]DGR FRPR UHIHUHQFLD OD VLPERORJtD QRUPDOL]DGD
SURSXHVWD SRU OD International Union of Speleology 8,6  6H KDQ LQFOXLGR DOJXQRV
VtPERORV FRPSOHPHQWDULRV FRQWHPSODGRV SRU OD Escuela Española de Espeleología
0$57Ë1(= , 5,86  \ VH KDQ SURSXHVWR VtPERORV QXHYRV 9$48(,52 HW DO
FSDUDUHSUHVHQWDUPLFURIRUPDVHVSHFtILFDVDGVFULWDVDOSVHXGRNDUVWHQURFDVJUDQtWLFDV
 (O FRORU UHSUHVHQWD HO JUXSR PRUIRJHQpWLFR DO TXH SHUWHQHFH OD IRUPD (O PLVPR
VtPERORSXHGHDSDUHFHUHQGLVWLQWRVJUXSRVSRUDVLPLODFLyQGHODIRUPDYLVLEOH(OFRORUGHO
VtPERORHVHOTXHHVWDEOHFHVXJpQHVLV
 6HWUDWDGHUHSUHVHQWDUJHRPRUIROyJLFDPHQWHHOYROXPHQGHILQLGRSRUODFDYLGDG3RU
HOOR\VLJXLHQGRHOFULWHULRJHQHUDOGH8,6VHKDQLQFRUSRUDGRDODYLVWDHQSODQWDOD
VLPERORJtD HVSHFtILFD GH ODVPLFURIRUPDV SUHVHQWHV HQ ORV WHFKRV \ TXH HQ XQD SUR\HFFLyQ
stricto sensu QRHVWDUtDQYLVLEOHV HQ UHODFLyQFRQHOSODQRGHFRUWHTXHGHILQH ODYLVWD(VWD
VLPERORJtD IORWDQWH SHUPLWH LQFOXLU HQ OD YLVWD SULQFLSDO OD LQIRUPDFLyQ TXH GHEHUtD
SUHVHQWDUVHHQYDULDVVHFFLRQHVDX[LOLDUHV
 &XDQGRFRLQFLGHQGHSyVLWRVRIRUPDFLRQHVUHFLHQWHVUHFLQWRVGHFRORUHQHOSLVRFRQ
IRUPDFLRQHVSXQWXDOHVHQWHFKRVDPEDVGHOPLVPRJUXSRPRUIRJHQpWLFR\SRUWDQWRGHLJXDO
FRORUHVQHFHVDULRUHFXUULUDYLVWDV\DFODUDFLRQHVDX[LOLDUHVILJXUD


)LJXUD8,66\PEROV


6LPERORJtDSDUDODUHSUHVHQWDFLyQGHPDWHULDOHVDUTXHROyJLFRV
 (OVtPERORQRUPDOL]DGR8,6ILJXUDXWLOL]DGRSDUDUHSUHVHQWDUODDFWLYLGDG
DQWUySLFD VXEWHUUiQHD SUHVHQFLD GH UHVWRV DUWHIDFWRV HWF KD VLGR VXVWLWXLGR SRU XQD
FLUFXQIHUHQFLDQHJUDUHVSHWDQGRHOJUXSRPRUIRJHQpWLFRDVLJQDGRUHOOHQDQGRHOFtUFXORFRQ
XQ FRORU TXH KDJD UHIHUHQFLD D OD QDWXUDOH]D GHO PDWHULDO R GHSyVLWR VLQ DGVFULELU QLQJXQD
UHIHUHQFLDFURQRHVWUDWLJUiILFDDGLFKRPDWHULDOWDEOD


&RORU 7LSR 'HVFULSFLyQ
 &HUiPLFD 3LH]DV R IUDJPHQWRV FHUiPLFRV GH GLYHUVD HQWLGDG
REVHUYDGRV VXSHUILFLDOPHQWH VREUH RWURV GHSyVLWRV GH
GLVWLQWDQDWXUDOH]D
 0HWDO 3LH]DV R IUDJPHQWRV GH ~WLOHV IDEULFDGRV FRQPHWDOHV
FREUHKLHUUR
 3LHGUD 3LH]DV R IUDJPHQWRV GH ~WLOHV IDEULFDGRV FRQ R HQ
SLHGUD FXDUFLWD FXDU]R DQILEROLWD  6H LQFOX\HQ
PXHODV\PROLQRV
 ,QVFXOWXUDV 3HWURJOLIRV LQVFXOWXUDV R IRUPDV DVLPLODGDV D
DFWLYLGDGDQWUySLFD
7DEOD5HODFLyQGHFRORUHVDVLJQDGRVDORVGLVWLQWRVWLSRVGHUHVWRVSRUVXQDWXUDOH]D

6LPERORJtDSDUDODUHSUHVHQWDFLyQGHPDWHULDOHVELROyJLFRVSDOHRQWROyJLFRV
 6HKDFHXVRGHOVtPERORQRUPDOL]DGR8,6ILJXUDFRPSOHPHQWDGRFXDQGR
SURFHGH FRQ XQ FyGLJR GH FDUDFWHUHV LGHQWLILFDWLYR GH OD HVSHFLH SUHGRPLQDQWH HQ HO
\DFLPLHQWRGHDFXHUGRFRQVXFODVLILFDFLyQWD[RQyPLFDGHLinnaeus


6LPERORJtDGHGHSyVLWRVELROyJLFRVELRHVSHOHRWHPDV
 &RPRPLFURIRUPDVSURSLDPHQWHGLFKDVHVWHJUXSRPRUIRJHQpWLFRHQJOREDODWRWDOLGDG
GHORVHVSHOHRWHPDVSUHVHQWHVHQODVFDYLGDGHVSVHXGRFiUVWLFDVHQJUDQLWRV

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

)LJXUD8,66\PEROV
Capítulo 2. REPRESENTACIÓN MORFOLÓGICA DE LAS CUEVAS GRANÍTICAS
78 79

QR VH WUDWD GH VHGLPHQWRV VLQR GH ELRVHGLPHQWRV \ SRU HOOR DOJXQRV DXWRUHV ORV
GHQRPLQDQ HVWURPDWROLWRV WHUUHVWUHV &RPR HMHPSOR YHU ILJXUDV F \ 
FRUUHVSRQGLHQWHVDODVULWPLWDVORFDOL]DGDVHQHOOGHVLVWHPDGHO Folón6HUHSUHVHQWD
FRQ OtQHD GH  PP GH HVSHVRU ([WHQVLyQ DFRUGH FRQ HO WDPDxR GHO GHSyVLWR
,QFOLQDFLyQDFRUGHFRQHOEX]DPLHQWRGHOGHSyVLWR


5HSUHVHQWDFLyQGHIRUPDV³VWULFWRVHQVX´
 /DV IRUPDV VRQ HO DVSHFWR HOHPHQWDO GHO UHOLHYH\GHO SDLVDMHVXEWHUUiQHR HQWLGDGHV
JHRPpWULFDV TXH VH UHSUHVHQWDUiQ FRPR HOHPHQWRV SXQWXDOHV OLQHDOHV R VXSHUILFLDOHV
PHGLDQWHXQDVLPERORJtDDJUXSDGDHQFRQMXQWRVGHJpQHVLVFRP~QLGHQWLILFDGDFRQXQFRORU
FDUDFWHUtVWLFR
 3DUD VX UHSUHVHQWDFLyQ VH KD XWLOL]DGR FRPR UHIHUHQFLD OD VLPERORJtD QRUPDOL]DGD
SURSXHVWD SRU OD International Union of Speleology 8,6  6H KDQ LQFOXLGR DOJXQRV
VtPERORV FRPSOHPHQWDULRV FRQWHPSODGRV SRU OD Escuela Española de Espeleología
0$57Ë1(= , 5,86  \ VH KDQ SURSXHVWR VtPERORV QXHYRV 9$48(,52 HW DO
FSDUDUHSUHVHQWDUPLFURIRUPDVHVSHFtILFDVDGVFULWDVDOSVHXGRNDUVWHQURFDVJUDQtWLFDV
 (O FRORU UHSUHVHQWD HO JUXSR PRUIRJHQpWLFR DO TXH SHUWHQHFH OD IRUPD (O PLVPR
VtPERORSXHGHDSDUHFHUHQGLVWLQWRVJUXSRVSRUDVLPLODFLyQGHODIRUPDYLVLEOH(OFRORUGHO
VtPERORHVHOTXHHVWDEOHFHVXJpQHVLV
 6HWUDWDGHUHSUHVHQWDUJHRPRUIROyJLFDPHQWHHOYROXPHQGHILQLGRSRUODFDYLGDG3RU
HOOR\VLJXLHQGRHOFULWHULRJHQHUDOGH8,6VHKDQLQFRUSRUDGRDODYLVWDHQSODQWDOD
VLPERORJtD HVSHFtILFD GH ODVPLFURIRUPDV SUHVHQWHV HQ ORV WHFKRV \ TXH HQ XQD SUR\HFFLyQ
stricto sensu QRHVWDUtDQYLVLEOHV HQ UHODFLyQFRQHOSODQRGHFRUWHTXHGHILQH ODYLVWD(VWD
VLPERORJtD IORWDQWH SHUPLWH LQFOXLU HQ OD YLVWD SULQFLSDO OD LQIRUPDFLyQ TXH GHEHUtD
SUHVHQWDUVHHQYDULDVVHFFLRQHVDX[LOLDUHV
 &XDQGRFRLQFLGHQGHSyVLWRVRIRUPDFLRQHVUHFLHQWHVUHFLQWRVGHFRORUHQHOSLVRFRQ
IRUPDFLRQHVSXQWXDOHVHQWHFKRVDPEDVGHOPLVPRJUXSRPRUIRJHQpWLFR\SRUWDQWRGHLJXDO
FRORUHVQHFHVDULRUHFXUULUDYLVWDV\DFODUDFLRQHVDX[LOLDUHVILJXUD


)LJXUD8,66\PEROV


6LPERORJtDSDUDODUHSUHVHQWDFLyQGHPDWHULDOHVDUTXHROyJLFRV
 (OVtPERORQRUPDOL]DGR8,6ILJXUDXWLOL]DGRSDUDUHSUHVHQWDUODDFWLYLGDG
DQWUySLFD VXEWHUUiQHD SUHVHQFLD GH UHVWRV DUWHIDFWRV HWF KD VLGR VXVWLWXLGR SRU XQD
FLUFXQIHUHQFLDQHJUDUHVSHWDQGRHOJUXSRPRUIRJHQpWLFRDVLJQDGRUHOOHQDQGRHOFtUFXORFRQ
XQ FRORU TXH KDJD UHIHUHQFLD D OD QDWXUDOH]D GHO PDWHULDO R GHSyVLWR VLQ DGVFULELU QLQJXQD
UHIHUHQFLDFURQRHVWUDWLJUiILFDDGLFKRPDWHULDOWDEOD


&RORU 7LSR 'HVFULSFLyQ
 &HUiPLFD 3LH]DV R IUDJPHQWRV FHUiPLFRV GH GLYHUVD HQWLGDG
REVHUYDGRV VXSHUILFLDOPHQWH VREUH RWURV GHSyVLWRV GH
GLVWLQWDQDWXUDOH]D
 0HWDO 3LH]DV R IUDJPHQWRV GH ~WLOHV IDEULFDGRV FRQPHWDOHV
FREUHKLHUUR
 3LHGUD 3LH]DV R IUDJPHQWRV GH ~WLOHV IDEULFDGRV FRQ R HQ
SLHGUD FXDUFLWD FXDU]R DQILEROLWD  6H LQFOX\HQ
PXHODV\PROLQRV
 ,QVFXOWXUDV 3HWURJOLIRV LQVFXOWXUDV R IRUPDV DVLPLODGDV D
DFWLYLGDGDQWUySLFD
7DEOD5HODFLyQGHFRORUHVDVLJQDGRVDORVGLVWLQWRVWLSRVGHUHVWRVSRUVXQDWXUDOH]D

6LPERORJtDSDUDODUHSUHVHQWDFLyQGHPDWHULDOHVELROyJLFRVSDOHRQWROyJLFRV
 6HKDFHXVRGHOVtPERORQRUPDOL]DGR8,6ILJXUDFRPSOHPHQWDGRFXDQGR
SURFHGH FRQ XQ FyGLJR GH FDUDFWHUHV LGHQWLILFDWLYR GH OD HVSHFLH SUHGRPLQDQWH HQ HO
\DFLPLHQWRGHDFXHUGRFRQVXFODVLILFDFLyQWD[RQyPLFDGHLinnaeus


6LPERORJtDGHGHSyVLWRVELROyJLFRVELRHVSHOHRWHPDV
 &RPRPLFURIRUPDVSURSLDPHQWHGLFKDVHVWHJUXSRPRUIRJHQpWLFRHQJOREDODWRWDOLGDG
GHORVHVSHOHRWHPDVSUHVHQWHVHQODVFDYLGDGHVSVHXGRFiUVWLFDVHQJUDQLWRV

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
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
 ([LVWHQGRVJUXSRVSULQFLSDOHVGHHVSHOHRWHPDV/RVHVSHOHRWHPDVGHSLJRWLWDFX\DV
IRUPDV YLVLEOHV VRQ DVLPLODEOHV D ODV SUHVHQWHV HQ FDYLGDGHV FiUVWLFDV PLHQWUDV TXH ORV
HVSHOHRWHPDVGHySDOR$ySDORELRJpQLFRSUHVHQWDQPLFURIRUPDVYLVLEOHVPX\HVSHFtILFDV
 /DILJXUDPXHVWUDORVVtPERORV8,6SDUDODUHSUHVHQWDFLyQGHODVGLVWLQWDVIRUPDV
REVHUYDGDV SDUD OD SLJRWLWD GH JRWHR dripstone (VWDODJPLWDV HVWDODFWLWDV \ FROXPQDV GH
SLJRWLWD IRUPDV FRPSXHVWDV IOXMRJRWHR composite dripstone-flowstone IRUPDV
DEDQGHUDGDV\FRPELQDFLRQHVHVWDODFWLWDVDVLPLODEOHV


 /D ILJXUD PXHVWUD ORV VtPERORV XWLOL]DGRV SDUD UHSUHVHQWDU ODV IRUPDV GH IOXMR
flowstone  JRXUVPLFURJRXUV«  3RU RWUR ODGR ORV HVSHOHRWHPDVGHySDOR$ club-like, 
grass-shaped, antiestlactitas, etc.VHUHSUHVHQWDQFRQHOVtPEROR8,6GHVWLQDGRDUHSUHVHQWDU
ODPRUIRORJtDcauliflower gypsum ILJXUD  VHxDODQGR OD H[LVWHQFLD GHPLFURIRUPDV GH
ySDORGHWLSRVGLYHUVRVDJUXSDGDV\FRQFHQWUDGDVVREUHODVXSHUILFLHURFRVD





)LJXUD8,66\PEROV

)LJXUD8,66\PEROV





 6LPERORJtD GH IRUPDV JHROyJLFRJHRPRUIROyJLFDV IRUPDV HURVLYDV \ IRUPDV
DFXPXODWLYDVDJUDGDWLYDV
 (VSHOHROyJLFDPHQWHQR H[LVWHQ VtPERORVGHILQLGRVSDUD OD UHSUHVHQWDFLyQGHPXFKDV
GH HVWDV IRUPDV 6H KDQ XWLOL]DGR HQWUH RWURV ORV VtPERORV GH ORV GLVWLQWRV JUXSRV
PRUIRJHQpWLFRVGHILQLGRVSRU0$57Ë16(55$12HWDOHLQFOXLGRVHQ9$48(,52


'LVFRQWLQXLGDGHVSODQDUHVFRQLQGLFDFLyQGHEX]DPLHQWR
 8VDGDVSDUDLQGLFDUHOEX]DPLHQWRGHGLVFRQWLQXLGDGHVQRDELHUWDV6HXVDSDUDLQGLFDU
HO EX]DPLHQWR GH IDPLOLDV GH IUDFWXUDV GyQGH KDQ VLGR JHQHUDGDV FRQFDYLGDGHV DEULJRV
IRUPDVODSDDVtFRPRIUDFWXUDVRSODQRVGHDOWHUDFLyQFRQSHTXHxDVDSHUWXUDVPHQRVGH
FP/tQHDGHPPGHHVSHVRU/RQJLWXGGH OtQHDPP/RQJLWXGGH IOHFKDPP9HU
ILJXUD

'LUHFFLyQ\SHQGLHQWHREX]DPLHQWR
 6H XVD SDUD LQGLFDU HO EX]DPLHQWR GH GLVFRQWLQXLGDGHV DELHUWDV 6H KD XVDGR SDUD
LQGLFDU HO EX]DPLHQWR \ WUD]D GH GLVFRQWLQXLGDGHV D IDYRU GH ODV TXH VH KDQ JHQHUDGR ODV
JDOHUtDVSULQFLSDOHV/DGLUHFFLyQHVXQYHFWRUQRUPDODOSODQRGHODIUDFWXUD\VXLQFOLQDFLyQ
KDVLGRPHGLGDGLUHFWDPHQWHVREUHODSDUHGGHODJDOHUtDXVDQGRXQFOLQyPHWUR/tQHDGH
PPGHHVSHVRU/RQJLWXGGHOtQHDPP9HUILJXUD

(VWUXFWXUDVGHODMDV\GHVOL]DPLHQWRVDIDYRUGHOODMDPLHQWR
 6HXVDSDUD LQGLFDU]RQDVTXHSUHVHQWDQGHVOL]DPLHQWRD IDYRUGHXQSODQRXHQXQD
GLUHFFLyQDSUR[LPDGD/tQHDGHPPGHHVSHVRU/RQJLWXGGHOtQHDPP9HUILJXUD

'ROLQDGHKXQGLPLHQWROtPLWHVGH]RQDVFRODSVDGDV
 3DUDFRQFUHWDUORVOtPLWHVGHXQDGROLQDSUR\HFFLyQGHOOtPLWHGHKXQGLPLHQWRRiUHD
FRODSVDGD/tQHDGHPPGHHVSHVRU/RQJLWXGGHOtQHDPP\PP9HUILJXUD

&DtGDGHEORTXHVFRODSVR\VXEVLGHQFLD
 3DUDVHxDODUSHTXHxDViUHDVHQODVTXHVHDFXPXODQEORTXHVFDtGRVR]RQDVGyQGHVH
SURGXFHVXEVLGHQFLD/tQHDGHPPGHHVSHVRU'LPHQVLRQHVGHOVtPERORDFRUGHDOWDPDxR
GHODIRUPD6XGLVWULEXFLyQLQGLFDODORFDOL]DFLyQ9HUILJXUD



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
 ([LVWHQGRVJUXSRVSULQFLSDOHVGHHVSHOHRWHPDV/RVHVSHOHRWHPDVGHSLJRWLWDFX\DV
IRUPDV YLVLEOHV VRQ DVLPLODEOHV D ODV SUHVHQWHV HQ FDYLGDGHV FiUVWLFDV PLHQWUDV TXH ORV
HVSHOHRWHPDVGHySDOR$ySDORELRJpQLFRSUHVHQWDQPLFURIRUPDVYLVLEOHVPX\HVSHFtILFDV
 /DILJXUDPXHVWUDORVVtPERORV8,6SDUDODUHSUHVHQWDFLyQGHODVGLVWLQWDVIRUPDV
REVHUYDGDV SDUD OD SLJRWLWD GH JRWHR dripstone (VWDODJPLWDV HVWDODFWLWDV \ FROXPQDV GH
SLJRWLWD IRUPDV FRPSXHVWDV IOXMRJRWHR composite dripstone-flowstone IRUPDV
DEDQGHUDGDV\FRPELQDFLRQHVHVWDODFWLWDVDVLPLODEOHV


 /D ILJXUD PXHVWUD ORV VtPERORV XWLOL]DGRV SDUD UHSUHVHQWDU ODV IRUPDV GH IOXMR
flowstone  JRXUVPLFURJRXUV«  3RU RWUR ODGR ORV HVSHOHRWHPDVGHySDOR$ club-like, 
grass-shaped, antiestlactitas, etc.VHUHSUHVHQWDQFRQHOVtPEROR8,6GHVWLQDGRDUHSUHVHQWDU
ODPRUIRORJtDcauliflower gypsum ILJXUD  VHxDODQGR OD H[LVWHQFLD GHPLFURIRUPDV GH
ySDORGHWLSRVGLYHUVRVDJUXSDGDV\FRQFHQWUDGDVVREUHODVXSHUILFLHURFRVD





)LJXUD8,66\PEROV

)LJXUD8,66\PEROV





 6LPERORJtD GH IRUPDV JHROyJLFRJHRPRUIROyJLFDV IRUPDV HURVLYDV \ IRUPDV
DFXPXODWLYDVDJUDGDWLYDV
 (VSHOHROyJLFDPHQWHQR H[LVWHQ VtPERORVGHILQLGRVSDUD OD UHSUHVHQWDFLyQGHPXFKDV
GH HVWDV IRUPDV 6H KDQ XWLOL]DGR HQWUH RWURV ORV VtPERORV GH ORV GLVWLQWRV JUXSRV
PRUIRJHQpWLFRVGHILQLGRVSRU0$57Ë16(55$12HWDOHLQFOXLGRVHQ9$48(,52


'LVFRQWLQXLGDGHVSODQDUHVFRQLQGLFDFLyQGHEX]DPLHQWR
 8VDGDVSDUDLQGLFDUHOEX]DPLHQWRGHGLVFRQWLQXLGDGHVQRDELHUWDV6HXVDSDUDLQGLFDU
HO EX]DPLHQWR GH IDPLOLDV GH IUDFWXUDV GyQGH KDQ VLGR JHQHUDGDV FRQFDYLGDGHV DEULJRV
IRUPDVODSDDVtFRPRIUDFWXUDVRSODQRVGHDOWHUDFLyQFRQSHTXHxDVDSHUWXUDVPHQRVGH
FP/tQHDGHPPGHHVSHVRU/RQJLWXGGH OtQHDPP/RQJLWXGGH IOHFKDPP9HU
ILJXUD

'LUHFFLyQ\SHQGLHQWHREX]DPLHQWR
 6H XVD SDUD LQGLFDU HO EX]DPLHQWR GH GLVFRQWLQXLGDGHV DELHUWDV 6H KD XVDGR SDUD
LQGLFDU HO EX]DPLHQWR \ WUD]D GH GLVFRQWLQXLGDGHV D IDYRU GH ODV TXH VH KDQ JHQHUDGR ODV
JDOHUtDVSULQFLSDOHV/DGLUHFFLyQHVXQYHFWRUQRUPDODOSODQRGHODIUDFWXUD\VXLQFOLQDFLyQ
KDVLGRPHGLGDGLUHFWDPHQWHVREUHODSDUHGGHODJDOHUtDXVDQGRXQFOLQyPHWUR/tQHDGH
PPGHHVSHVRU/RQJLWXGGHOtQHDPP9HUILJXUD

(VWUXFWXUDVGHODMDV\GHVOL]DPLHQWRVDIDYRUGHOODMDPLHQWR
 6HXVDSDUD LQGLFDU]RQDVTXHSUHVHQWDQGHVOL]DPLHQWRD IDYRUGHXQSODQRXHQXQD
GLUHFFLyQDSUR[LPDGD/tQHDGHPPGHHVSHVRU/RQJLWXGGHOtQHDPP9HUILJXUD

'ROLQDGHKXQGLPLHQWROtPLWHVGH]RQDVFRODSVDGDV
 3DUDFRQFUHWDUORVOtPLWHVGHXQDGROLQDSUR\HFFLyQGHOOtPLWHGHKXQGLPLHQWRRiUHD
FRODSVDGD/tQHDGHPPGHHVSHVRU/RQJLWXGGHOtQHDPP\PP9HUILJXUD

&DtGDGHEORTXHVFRODSVR\VXEVLGHQFLD
 3DUDVHxDODUSHTXHxDViUHDVHQODVTXHVHDFXPXODQEORTXHVFDtGRVR]RQDVGyQGHVH
SURGXFHVXEVLGHQFLD/tQHDGHPPGHHVSHVRU'LPHQVLRQHVGHOVtPERORDFRUGHDOWDPDxR
GHODIRUPD6XGLVWULEXFLyQLQGLFDODORFDOL]DFLyQ9HUILJXUD


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

)RUPDVGHHURVLyQ
 6H LQFOX\HQ WRGDV ODV IRUPDV FRQ VXSHUILFLHV SXOLGDV \ SURGXFLGDV SRU HURVLyQ
PHFiQLFDHYRUVLyQGHELGRDODURWDFLyQ\UHPROLQRVGHDJXDTXHWUDQVSRUWDQDUHQDV\JUDYDV
/DV IRUPDV SXHGHQ ORFDOL]DUVH DVRFLDGDV D XQ FXUVR DFWLYR R ELHQ ORFDOL]DUVH DEDQGRQDV \
DLVODGDVFRQUHVSHFWRDOFXUVRGHDJXDDFWXDOSRUORTXHHQJHQHUDOVRQLQGLFDGRUHVGHIOXMRV\
SDOHRIOXMRVHQUpJLPHQYDGRVRWXUEXOHQWR

0DUPLWDV
 /DV PDUPLWDV FRQ FRQFDYLGDGHV GH HURVLyQ VLPSOHV R moulines UHGRQGHDGRV
SULQFLSDOPHQWHSRUODVFRUULHQWHVGHORVUHPROLQRV\TXHVHSURGXFHHQHOIRQGRGHXQFXUVRGH
DJXD 6H SXHGHQ ORFDOL]DU IRUPDQGRJUXSRV GH IRUPDV VXSHUSXHVWDV HQOD]DGDV R DVRFLDGDV
/tQHDGHPPGHHVSHVRU7DPDxRDFRUGHDODGLPHQVLyQGHODIRUPD/DGLVWULEXFLyQGHO
VtPEROR LQGLFD OD ORFDOL]DFLyQ 1R H[LVWH XQ VtPEROR 8,6 SDUD VX UHSUHVHQWDFLyQ \ VH KD
LQFRUSRUDGRHOSURSXHVWRSRUOD)((0$57Ë1(=,5,869HUILJXUD


3ODQDUGLVFRQWLQXLWLHVZLWKLQGLFDWLRQRIGLS

'LUHFWLRQDQGVORSHRUGLS

6KHHWLQJZLWKVOLGLQJ

%UHDNGRZQGROLQHFROODSVHOLPLWV
)LJXUD5HSUHVHQWDFLyQGHIRUPDV\HOHPHQWRVHVWUXFWXUDOHVWDEODRULJLQDOGH9$48(,52


Onglets or pressure scales
 
%ORFNIDOOFROODSVHVXEVLGHQFH
)LJXUD5HSUHVHQWDFLyQGHRWUDVIRUPDVWDEODRULJLQDOGH9$48(,52

$FDQDODGXUDV\VRFDYDFLRQHVGHHURVLyQODWHUDOHVerosional lateral notches
 /DVDFDQDODGXUDVVRQIRUPDVOLQHDOHV\SXOLGDVJUDEDGDVVREUHVXSHUILFLHVHURVLRQDGDV
6H XVD HO VtPEROR 8,6 GHVWLQDGR DO NDUUHQ SHUR FRQ HO FRORU FRUUHVSRQGLHQWH DO JUXSR
PRUIRJHQpWLFRGHODVIRUPDVGHHURVLyQ9HUILJXUD




$QDVWRPRVLV

'LUHFWLRQRISDOHRIORZDQGSDOHRFKDQQHOOHYHOV

Potholes
 
/DWHUDOQRWFKHV

)ORZ
)LJXUD5HSUHVHQWDFLyQGHIRUPDVUHODFLRQDGDVFRQIOXMRVGHDJXDWDEODRULJLQDOGH9$48(,52(O
VtPEROR SDUD UHSUHVHQWDU ODV PDUPLWDV VH KD WRPDGR GH 0$57Ë1(= , 5,86  /RV VtPERORV GH
DQDVWRPRVLV\SDOHRIOXMRVVHKDQWRPDGRGH8,6

 (QODVFDYLGDGHVJUDQtWLFDVH[LVWHQGRVWLSRVGHVRFDYDFLRQHVODWHUDOHV8QDVGHRULJHQ
HURVLRQDO \ RWUDV UHODFLRQDGDV FRQ SURFHVRV GH DOWHUDFLyQ 6H KDFH XVR GHOPLVPR VtPEROR
SHURDVLJQiQGROHHOFRORUFRUUHVSRQGLHQWHDOJUXSRPRUIRJHQpWLFRFRQVLGHUDGR(OVtPERORVH
LQFOX\H HQ OD ILJXUD  )OHFKD SHUSHQGLFXODU D OD FRQFDYLGDG (O VtPEROR VH VLW~D HQ HO
SHUtPHWURGHOIUHQWHRSODQRGyQGHVHKDGHVDUUROODGRODIRUPD

3DOHRIOXMRV\SDOHRQLYHOHV
 /RVSDOHRIOXMRV\SDOHRQLYHOHV FRQVLVWHQ HQQLYHOHV DLVODGRVGH ORVGLIHUHQWHV FXUVRV
VXEWHUUiQHRV SHUR HQ ORV TXH VH SXHGHQ LGHQWLILFDU IRUPDV GH HURVLyQ VXSHUILFLHV SXOLGDV
DFDQDODGXUDV GH HURVLyQ PDUPLWDV lateral notches  \ IRUPDV GHSRVLFLRQDOHV GH RULJHQ
IOXYLDOWHUUD]DVFDQWRVURGDGRVDEDQGRQDGDV
 (Q DOJXQRV FDVRV DQWLJXDV IRUPDV GH HURVLyQ R DQWLJXRV GHSyVLWRV SXHGHQ YHUVH
PRGLILFDGRVRDOWHUDGRVSRUXQDH[KXPDFLyQRUHDFWLYDFLyQGHOQLYHO(OWpUPLQRH[KXPDFLyQ
VH XVD SDUD GHVFULELU SURFHVRV SRU ORV TXH ORV UHOOHQRV VHGLPHQWDULRV TXH GHILQHQ XQ
SDOHRQLYHO VRQ UHPRYLGRVPLHQWUDV TXH HO WpUPLQR UHDFWLYDFLyQ VH XVD SDUD LQGLFDU TXH XQ
SURFHVR GH FXHYD KD YXHOWR D FRPHQ]DU VREUH XQ HOHPHQWR HQ HO TXH QR DFWXy GXUDQWH XQ
FRQVLGHUDEOHSHUtRGRGHWLHPSR
 /D VROXFLyQ TXH VH KD DGRSWDGR HV OD GH VHxDOL]DU FRPR SDOHRQLYHOSDOHRIOXMR ODV
IRUPDV DLVODGDV GHO FXUVR DFWXDO (Q DOJXQDV ]RQDV GH FDYLGDG GyQGH VH KDQ GHWHFWDGR
UHDFWLYDFLRQHV TXH DIHFWDQ GHVWUX\HQ WRWDO R SDUFLDOPHQWH GHSyVLWRV PiV DQWLJXRV VH KD
SURFHGLGR D LGHQWLILFDU HO WLSR GH GHSyVLWR ULWPLWDV WHUUDFHWDV WHUUD]DV « \ IRUPDV
VXSHUSXHVWDV  &XDQGR VH SUHVHQWDQ SDVDMHV SROLIiVLFRV HQ ORV TXH VH VXSHUSRQHQ GLVWLQWDV

)LJXUD6tPERORV8,6
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

)RUPDVGHHURVLyQ
 6H LQFOX\HQ WRGDV ODV IRUPDV FRQ VXSHUILFLHV SXOLGDV \ SURGXFLGDV SRU HURVLyQ
PHFiQLFDHYRUVLyQGHELGRDODURWDFLyQ\UHPROLQRVGHDJXDTXHWUDQVSRUWDQDUHQDV\JUDYDV
/DV IRUPDV SXHGHQ ORFDOL]DUVH DVRFLDGDV D XQ FXUVR DFWLYR R ELHQ ORFDOL]DUVH DEDQGRQDV \
DLVODGDVFRQUHVSHFWRDOFXUVRGHDJXDDFWXDOSRUORTXHHQJHQHUDOVRQLQGLFDGRUHVGHIOXMRV\
SDOHRIOXMRVHQUpJLPHQYDGRVRWXUEXOHQWR

0DUPLWDV
 /DV PDUPLWDV FRQ FRQFDYLGDGHV GH HURVLyQ VLPSOHV R moulines UHGRQGHDGRV
SULQFLSDOPHQWHSRUODVFRUULHQWHVGHORVUHPROLQRV\TXHVHSURGXFHHQHOIRQGRGHXQFXUVRGH
DJXD 6H SXHGHQ ORFDOL]DU IRUPDQGRJUXSRV GH IRUPDV VXSHUSXHVWDV HQOD]DGDV R DVRFLDGDV
/tQHDGHPPGHHVSHVRU7DPDxRDFRUGHDODGLPHQVLyQGHODIRUPD/DGLVWULEXFLyQGHO
VtPEROR LQGLFD OD ORFDOL]DFLyQ 1R H[LVWH XQ VtPEROR 8,6 SDUD VX UHSUHVHQWDFLyQ \ VH KD
LQFRUSRUDGRHOSURSXHVWRSRUOD)((0$57Ë1(=,5,869HUILJXUD


3ODQDUGLVFRQWLQXLWLHVZLWKLQGLFDWLRQRIGLS

'LUHFWLRQDQGVORSHRUGLS

6KHHWLQJZLWKVOLGLQJ

%UHDNGRZQGROLQHFROODSVHOLPLWV
)LJXUD5HSUHVHQWDFLyQGHIRUPDV\HOHPHQWRVHVWUXFWXUDOHVWDEODRULJLQDOGH9$48(,52


Onglets or pressure scales
 
%ORFNIDOOFROODSVHVXEVLGHQFH
)LJXUD5HSUHVHQWDFLyQGHRWUDVIRUPDVWDEODRULJLQDOGH9$48(,52

$FDQDODGXUDV\VRFDYDFLRQHVGHHURVLyQODWHUDOHVerosional lateral notches
 /DVDFDQDODGXUDVVRQIRUPDVOLQHDOHV\SXOLGDVJUDEDGDVVREUHVXSHUILFLHVHURVLRQDGDV
6H XVD HO VtPEROR 8,6 GHVWLQDGR DO NDUUHQ SHUR FRQ HO FRORU FRUUHVSRQGLHQWH DO JUXSR
PRUIRJHQpWLFRGHODVIRUPDVGHHURVLyQ9HUILJXUD




$QDVWRPRVLV

'LUHFWLRQRISDOHRIORZDQGSDOHRFKDQQHOOHYHOV

Potholes
 
/DWHUDOQRWFKHV

)ORZ
)LJXUD5HSUHVHQWDFLyQGHIRUPDVUHODFLRQDGDVFRQIOXMRVGHDJXDWDEODRULJLQDOGH9$48(,52(O
VtPEROR SDUD UHSUHVHQWDU ODV PDUPLWDV VH KD WRPDGR GH 0$57Ë1(= , 5,86  /RV VtPERORV GH
DQDVWRPRVLV\SDOHRIOXMRVVHKDQWRPDGRGH8,6

 (QODVFDYLGDGHVJUDQtWLFDVH[LVWHQGRVWLSRVGHVRFDYDFLRQHVODWHUDOHV8QDVGHRULJHQ
HURVLRQDO \ RWUDV UHODFLRQDGDV FRQ SURFHVRV GH DOWHUDFLyQ 6H KDFH XVR GHOPLVPR VtPEROR
SHURDVLJQiQGROHHOFRORUFRUUHVSRQGLHQWHDOJUXSRPRUIRJHQpWLFRFRQVLGHUDGR(OVtPERORVH
LQFOX\H HQ OD ILJXUD  )OHFKD SHUSHQGLFXODU D OD FRQFDYLGDG (O VtPEROR VH VLW~D HQ HO
SHUtPHWURGHOIUHQWHRSODQRGyQGHVHKDGHVDUUROODGRODIRUPD

3DOHRIOXMRV\SDOHRQLYHOHV
 /RVSDOHRIOXMRV\SDOHRQLYHOHV FRQVLVWHQ HQQLYHOHV DLVODGRVGH ORVGLIHUHQWHV FXUVRV
VXEWHUUiQHRV SHUR HQ ORV TXH VH SXHGHQ LGHQWLILFDU IRUPDV GH HURVLyQ VXSHUILFLHV SXOLGDV
DFDQDODGXUDV GH HURVLyQ PDUPLWDV lateral notches  \ IRUPDV GHSRVLFLRQDOHV GH RULJHQ
IOXYLDOWHUUD]DVFDQWRVURGDGRVDEDQGRQDGDV
 (Q DOJXQRV FDVRV DQWLJXDV IRUPDV GH HURVLyQ R DQWLJXRV GHSyVLWRV SXHGHQ YHUVH
PRGLILFDGRVRDOWHUDGRVSRUXQDH[KXPDFLyQRUHDFWLYDFLyQGHOQLYHO(OWpUPLQRH[KXPDFLyQ
VH XVD SDUD GHVFULELU SURFHVRV SRU ORV TXH ORV UHOOHQRV VHGLPHQWDULRV TXH GHILQHQ XQ
SDOHRQLYHO VRQ UHPRYLGRVPLHQWUDV TXH HO WpUPLQR UHDFWLYDFLyQ VH XVD SDUD LQGLFDU TXH XQ
SURFHVR GH FXHYD KD YXHOWR D FRPHQ]DU VREUH XQ HOHPHQWR HQ HO TXH QR DFWXy GXUDQWH XQ
FRQVLGHUDEOHSHUtRGRGHWLHPSR
 /D VROXFLyQ TXH VH KD DGRSWDGR HV OD GH VHxDOL]DU FRPR SDOHRQLYHOSDOHRIOXMR ODV
IRUPDV DLVODGDV GHO FXUVR DFWXDO (Q DOJXQDV ]RQDV GH FDYLGDG GyQGH VH KDQ GHWHFWDGR
UHDFWLYDFLRQHV TXH DIHFWDQ GHVWUX\HQ WRWDO R SDUFLDOPHQWH GHSyVLWRV PiV DQWLJXRV VH KD
SURFHGLGR D LGHQWLILFDU HO WLSR GH GHSyVLWR ULWPLWDV WHUUDFHWDV WHUUD]DV « \ IRUPDV
VXSHUSXHVWDV  &XDQGR VH SUHVHQWDQ SDVDMHV SROLIiVLFRV HQ ORV TXH VH VXSHUSRQHQ GLVWLQWDV

)LJXUD6tPERORV8,6
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
HWDSDV GH FHVH UHDFWLYDFLyQ \ H[KXPDFLyQ TXH FRQOOHYDQ SURFHVRV GH HYRUVLyQ
VHGLPHQWDFLyQGHSRVLFLyQFRQFUHFLRQDPLHQWRHWFVXSHUSXHVWDQRVHKDHVWDEOHFLGRQLQJXQD
PDUFDHVSHFtILFDSDUDHYLWDUFRQIXVLRQHV/DLQIRUPDFLyQJHQpWLFD\FURQROyJLFDVHHVWDEOHFH
HQYLVWDVDX[LOLDUHV\VHGHVFULEHGHWDOODGDPHQWHHQODFRUUHVSRQGLHQWHPHPRULD
 (VWH VtPEROR QR VH XVD VRODPHQWH GH IRUPD DLVODGD 6H SXHGH FRPELQDU FRQ ORV
VtPERORV SDUD VHxDODU GHSyVLWRV UtWPLFRV PDUPLWDV « 3DUD LQGLFDU DVt TXH ODV IRUPDV
DVRFLDGDVVRQLQGLFDGRUHVGHQLYHOHVFRQSDOHRIOXMRV/tQHDGHPPGHHVSHVRU/RQJLWXG
\GLPHQVLyQYDULDEOHDFRUGHDODH[WHQVLyQGHODVIRUPDV6XGLVWULEXFLyQLQGLFDHOGHVDUUROOR
\GLUHFFLyQGHGHVDUUROORGHOSDOHRFRQGXFWR9HUILJXUD

)RUPDVGHDOWHUDFLyQ
7DIRQH
 6HXVDSDUD LQGLFDU ODSUHVHQFLDGH WDIRQHFRQRVLQDOYHROL]DFLRQHVhoneycombQR
FDUWRJUDILDEOHV /tQHD GH  PP GH HVSHVRU $QFKXUD \ DOWXUD  PP [  PP
/RFDOL]DFLyQGHOVtPEROR(QHOSHUtPHWURGHOIUHQWHRSODQRGyQGHVHORFDOL]DODIRUPD9HU
ILJXUD

3VHXGRNDUUHQRSVHXGRULOOV
 6HXVDSDUDUHSUHVHQWDUDFDQDODGXUDVQRSURGXFLGDVSRUHURVLyQ6HXVDHOVtPEROR8,6
 SDUD OD UHSUHVHQWDFLyQ GHO NDUUHQ 9HU ILJXUD  /tQHD GH  PP GH HVSHVRU
$QFKXUD\ DOWXUDPP[PP/RFDOL]DFLyQGHOVtPEROR(QHOSHUtPHWURGHOIUHQWHR
SODQRGyQGHVHORFDOL]DODIRUPD

0LFURIRUPDVGHDOWHUDFLyQ
 8VDGRSDUDLQGLFDURWUDVIRUPDVQRHVSHFtILFDVGHDOWHUDFLyQFRPRDOYHRORVIUHQWHVGH
DOWHUDFLyQ HWF &XDQGR ODV IRUPDV QR VRQ GHPDVLDGR JUDQGHV HO VtPEROR LQGLFD OD
ORFDOL]DFLyQ 3HUR FXDQGR ODV IRUPDV VRQ FDUWRJUDILDEOHV HO VtPEROR VH GLVWULEX\H HQ HO
SHUtPHWURSDUDLQGLFDUHOIUHQWHRSODQRGyQGHODIRUPDVHKDGHVDUUROODGR/tQHDGHPP
GHHVSHVRU$QFKXUD\DOWXUDPP[PP9HUILJXUD

 7DIRQH

3VHXGRNDUUHQ
 :HDWKHULQJPLFURIRUPV

/DWHUDOQRWFKHV
)LJXUD  5HSUHVHQWDFLyQ GH IRUPDV GH DOWHUDFLyQ ItVLFDTXtPLFD HQ URFDV PDJPiWLFDV 7DEOD RULJLQDO HQ
9$48(,52

ÙÙÙ




/DWHUDOQRWFKHV
 6H XVD SDUD LQGLFDU OD SUHVHQFLD GH VRFDYDFLRQHV ODWHUDOHV RULJLQDGDV SRU DOWHUDFLyQ
/tQHDGHPPHVSHVRU$QFKXUD\DOWXUDYDULDEOHDFRUGHDODH[WHQVLyQGHODIRUPD)OHFKD
SHUSHQGLFXODUD ODFRQFDYLGDG/RFDOL]DFLyQGHOVtPEROR(QHOSHUtPHWURGHOIUHQWHRSODQR
GyQGHVHORFDOL]DODIRUPD9HUILJXUD

)RUPDVSROLJpQLFDV
 6HFRQVLGHUDQ IRUPDVSROLJpQLFDVDTXHOODVHQ ODVTXHKDDFWXDGRPiVGHXQSURFHVR
SDUDGDUOXJDUDODIRUPDYLVLEOHILQDO

3VHXGRJXELD]RVonglets or pressure scales
 6RQ IRUPDV FRQYH[DV GHVDUUROODGDV SRU OD FRQFHQWUDFLyQ GH FDUJDV HQ HO SXQWR GH
FRQWDFWR HQWUH ODV SDUHGHV \ ORV EORTXHV FROJDGRV R HQWUH YDULRV EORTXHV 7DPELpQ SRU
LPSDFWRV/tQHDGH  PPHVSHVRU$QFKXUD\ DOWXUDYDULDEOH DFRUGHD OD H[WHQVLyQGH OD
IRUPD )OHFKD SHUSHQGLFXODU D OD FRQFDYLGDG /RFDOL]DFLyQ GHO VtPEROR 3DUD LQGLFDU OD
VLWXDFLyQGHODPLFURIRUPD9HUILJXUD

7UD]DGHHYHQWRVSDOHRVtVPLFRV
 'HELGRDOQ~PHUR\FRPSOHMLGDGGHIDFWRUHVTXHJRELHUQDQHOGHVDUUROORGHONDUVW\
GHO SVHXGRNDUVW ODV FXHYDV VH FRQYLHUWHQ HQ UHJLVWUR QDWXUDO GH LQGLFDGRUHV SDOHR
DPELHQWDOHV *,//,  /D FRQILJXUDFLyQ R PRUIRORJtDV TXH SUHVHQWDQ DOJXQRV
HVSHOHRWHPDV NiUVWLFRV SHUPLWHQ GHWHUPLQDU GLIHUHQWHV HYHQWRV HVWUXFWXUDOHV VXIULGRV SRU HO
WHUULWRULRRODFDYLGDG%,1,HWDO*,//,*,//,
 /DVSULQFLSDOHVFDXVDV FRQRFLGDV\TXHSURGXFHQ OD UXSWXUDRGLVFRQWLQXLGDGHQ ORV
HVSHOHRWHPDVâ(%(/$VRQ
x ,QHVWDELOLGDGGHOVXHORGHELGRDVXFRPSRVLFLyQDUHQDVVXHOWDVRDUFLOODV
x 5HPRFLyQGHOVXHORGHELGRDIOXMRVGHDJXD
x &RODSVR GHO SLVR GH OD FDYLGDG SRU HMHPSOR FXDQGR H[LVWHQ QLYHOHV R SDVDMHV
VXE\DFHQWHV
x 'HIRUPDFLyQJUDYLWDFLRQDO
x &DPELRVHQHOUpJLPHQGHJRWHR
x 7HUUHPRWRVPRYLPLHQWRVRHYHQWRVQHRWHFWyQLFRV&2//,1$*,5$'
x ,PSDFWRVGHRULJHQDQWURSRJpQLFR
x ,PSDFWRVGHULYDGRVGHODIDXQDDVRFLDGDDODFDYHUQD
 &XDQGRORFDOPHQWHODVHVWDODFWLWDVHVWiQGHVSOD]DGDVFRQUHVSHFWRDVXHVWDODJPLWDR
URWDV\ODWHQGHQFLDGHHVRVGHVSOD]DPLHQWRVDSDUHQWDQHVWDURULHQWDGRVRUHODFLRQDGRVFRQXQ
SODQR HVWUXFWXUDO SULQFLSDO HQ OD FXHYD HVWDV URWXUDV SXHGHQ UHYHODU XQ PRYLPLHQWR
QHRWHFWyQLFRRHVWUXFWXUDO&2//,1$*,5$'
 (VWDV IRUPDV ³URWDV´ VH VHxDOL]DUiQ FRPR OD VLPERORJtD FRUUHVSRQGLHQWH DO WLSR GH
HVSHOHRWHPDYHUILJXUDSHURXWLOL]DQGRHOFRORUYHUGHFDUDFWHUtVWLFRGHOJUXSRGHIRUPDV
SROLJpQLFDV
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
HWDSDV GH FHVH UHDFWLYDFLyQ \ H[KXPDFLyQ TXH FRQOOHYDQ SURFHVRV GH HYRUVLyQ
VHGLPHQWDFLyQGHSRVLFLyQFRQFUHFLRQDPLHQWRHWFVXSHUSXHVWDQRVHKDHVWDEOHFLGRQLQJXQD
PDUFDHVSHFtILFDSDUDHYLWDUFRQIXVLRQHV/DLQIRUPDFLyQJHQpWLFD\FURQROyJLFDVHHVWDEOHFH
HQYLVWDVDX[LOLDUHV\VHGHVFULEHGHWDOODGDPHQWHHQODFRUUHVSRQGLHQWHPHPRULD
 (VWH VtPEROR QR VH XVD VRODPHQWH GH IRUPD DLVODGD 6H SXHGH FRPELQDU FRQ ORV
VtPERORV SDUD VHxDODU GHSyVLWRV UtWPLFRV PDUPLWDV « 3DUD LQGLFDU DVt TXH ODV IRUPDV
DVRFLDGDVVRQLQGLFDGRUHVGHQLYHOHVFRQSDOHRIOXMRV/tQHDGHPPGHHVSHVRU/RQJLWXG
\GLPHQVLyQYDULDEOHDFRUGHDODH[WHQVLyQGHODVIRUPDV6XGLVWULEXFLyQLQGLFDHOGHVDUUROOR
\GLUHFFLyQGHGHVDUUROORGHOSDOHRFRQGXFWR9HUILJXUD

)RUPDVGHDOWHUDFLyQ
7DIRQH
 6HXVDSDUD LQGLFDU ODSUHVHQFLDGH WDIRQHFRQRVLQDOYHROL]DFLRQHVhoneycombQR
FDUWRJUDILDEOHV /tQHD GH  PP GH HVSHVRU $QFKXUD \ DOWXUD  PP [  PP
/RFDOL]DFLyQGHOVtPEROR(QHOSHUtPHWURGHOIUHQWHRSODQRGyQGHVHORFDOL]DODIRUPD9HU
ILJXUD

3VHXGRNDUUHQRSVHXGRULOOV
 6HXVDSDUDUHSUHVHQWDUDFDQDODGXUDVQRSURGXFLGDVSRUHURVLyQ6HXVDHOVtPEROR8,6
 SDUD OD UHSUHVHQWDFLyQ GHO NDUUHQ 9HU ILJXUD  /tQHD GH  PP GH HVSHVRU
$QFKXUD\ DOWXUDPP[PP/RFDOL]DFLyQGHOVtPEROR(QHOSHUtPHWURGHOIUHQWHR
SODQRGyQGHVHORFDOL]DODIRUPD

0LFURIRUPDVGHDOWHUDFLyQ
 8VDGRSDUDLQGLFDURWUDVIRUPDVQRHVSHFtILFDVGHDOWHUDFLyQFRPRDOYHRORVIUHQWHVGH
DOWHUDFLyQ HWF &XDQGR ODV IRUPDV QR VRQ GHPDVLDGR JUDQGHV HO VtPEROR LQGLFD OD
ORFDOL]DFLyQ 3HUR FXDQGR ODV IRUPDV VRQ FDUWRJUDILDEOHV HO VtPEROR VH GLVWULEX\H HQ HO
SHUtPHWURSDUDLQGLFDUHOIUHQWHRSODQRGyQGHODIRUPDVHKDGHVDUUROODGR/tQHDGHPP
GHHVSHVRU$QFKXUD\DOWXUDPP[PP9HUILJXUD

 7DIRQH

3VHXGRNDUUHQ
 :HDWKHULQJPLFURIRUPV

/DWHUDOQRWFKHV
)LJXUD  5HSUHVHQWDFLyQ GH IRUPDV GH DOWHUDFLyQ ItVLFDTXtPLFD HQ URFDV PDJPiWLFDV 7DEOD RULJLQDO HQ
9$48(,52

ÙÙÙ




/DWHUDOQRWFKHV
 6H XVD SDUD LQGLFDU OD SUHVHQFLD GH VRFDYDFLRQHV ODWHUDOHV RULJLQDGDV SRU DOWHUDFLyQ
/tQHDGHPPHVSHVRU$QFKXUD\DOWXUDYDULDEOHDFRUGHDODH[WHQVLyQGHODIRUPD)OHFKD
SHUSHQGLFXODUD ODFRQFDYLGDG/RFDOL]DFLyQGHOVtPEROR(QHOSHUtPHWURGHOIUHQWHRSODQR
GyQGHVHORFDOL]DODIRUPD9HUILJXUD

)RUPDVSROLJpQLFDV
 6HFRQVLGHUDQ IRUPDVSROLJpQLFDVDTXHOODVHQ ODVTXHKDDFWXDGRPiVGHXQSURFHVR
SDUDGDUOXJDUDODIRUPDYLVLEOHILQDO

3VHXGRJXELD]RVonglets or pressure scales
 6RQ IRUPDV FRQYH[DV GHVDUUROODGDV SRU OD FRQFHQWUDFLyQ GH FDUJDV HQ HO SXQWR GH
FRQWDFWR HQWUH ODV SDUHGHV \ ORV EORTXHV FROJDGRV R HQWUH YDULRV EORTXHV 7DPELpQ SRU
LPSDFWRV/tQHDGH  PPHVSHVRU$QFKXUD\ DOWXUDYDULDEOH DFRUGHD OD H[WHQVLyQGH OD
IRUPD )OHFKD SHUSHQGLFXODU D OD FRQFDYLGDG /RFDOL]DFLyQ GHO VtPEROR 3DUD LQGLFDU OD
VLWXDFLyQGHODPLFURIRUPD9HUILJXUD

7UD]DGHHYHQWRVSDOHRVtVPLFRV
 'HELGRDOQ~PHUR\FRPSOHMLGDGGHIDFWRUHVTXHJRELHUQDQHOGHVDUUROORGHONDUVW\
GHO SVHXGRNDUVW ODV FXHYDV VH FRQYLHUWHQ HQ UHJLVWUR QDWXUDO GH LQGLFDGRUHV SDOHR
DPELHQWDOHV *,//,  /D FRQILJXUDFLyQ R PRUIRORJtDV TXH SUHVHQWDQ DOJXQRV
HVSHOHRWHPDV NiUVWLFRV SHUPLWHQ GHWHUPLQDU GLIHUHQWHV HYHQWRV HVWUXFWXUDOHV VXIULGRV SRU HO
WHUULWRULRRODFDYLGDG%,1,HWDO*,//,*,//,
 /DVSULQFLSDOHVFDXVDV FRQRFLGDV\TXHSURGXFHQ OD UXSWXUDRGLVFRQWLQXLGDGHQ ORV
HVSHOHRWHPDVâ(%(/$VRQ
x ,QHVWDELOLGDGGHOVXHORGHELGRDVXFRPSRVLFLyQDUHQDVVXHOWDVRDUFLOODV
x 5HPRFLyQGHOVXHORGHELGRDIOXMRVGHDJXD
x &RODSVR GHO SLVR GH OD FDYLGDG SRU HMHPSOR FXDQGR H[LVWHQ QLYHOHV R SDVDMHV
VXE\DFHQWHV
x 'HIRUPDFLyQJUDYLWDFLRQDO
x &DPELRVHQHOUpJLPHQGHJRWHR
x 7HUUHPRWRVPRYLPLHQWRVRHYHQWRVQHRWHFWyQLFRV&2//,1$*,5$'
x ,PSDFWRVGHRULJHQDQWURSRJpQLFR
x ,PSDFWRVGHULYDGRVGHODIDXQDDVRFLDGDDODFDYHUQD
 &XDQGRORFDOPHQWHODVHVWDODFWLWDVHVWiQGHVSOD]DGDVFRQUHVSHFWRDVXHVWDODJPLWDR
URWDV\ODWHQGHQFLDGHHVRVGHVSOD]DPLHQWRVDSDUHQWDQHVWDURULHQWDGRVRUHODFLRQDGRVFRQXQ
SODQR HVWUXFWXUDO SULQFLSDO HQ OD FXHYD HVWDV URWXUDV SXHGHQ UHYHODU XQ PRYLPLHQWR
QHRWHFWyQLFRRHVWUXFWXUDO&2//,1$*,5$'
 (VWDV IRUPDV ³URWDV´ VH VHxDOL]DUiQ FRPR OD VLPERORJtD FRUUHVSRQGLHQWH DO WLSR GH
HVSHOHRWHPDYHUILJXUDSHURXWLOL]DQGRHOFRORUYHUGHFDUDFWHUtVWLFRGHOJUXSRGHIRUPDV
SROLJpQLFDV
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


$JXDVVXEWHUUiQHDV
 (O FXUVR SULQFLSDO TXH FRQILJXUD HO VLVWHPD VH UHSUHVHQWD FRQ UHFLQWR GH FRORU 6H
SXHGHQDxDGLULQGLFDGRUHVGHODGLUHFFLyQGHOIOXMR9HUILJXUD

$QDVWRPRVLV
 6HXVDSDUDUHSUHVHQWDUODH[LVWHQFLDGHXQFXUVRGLIXVR7DPELpQVHXVDSDUDXVDUHQ
]RQDV VXPHUJLGDV FRQ VXPLGHUR R VXUJHQFLD GLIXVD /tQHD GH  PP HVSHVRU$QFKXUD \
DOWXUDYDULDEOH DFRUGH D OD H[WHQVLyQGH OD IRUPD/RFDOL]DFLyQGHO VtPEROR3DUD LQGLFDU OD
VLWXDFLyQGHODPLFURIRUPD9HUILJXUDV\

6LIRQDPLHQWRVSHUPDQHQWHVRHVWDFLRQDOHV
 6HGHILQHXQVLIRQDPLHQWRsiphon/sump or trapFRPRXQSDVDMHGHFXHYDHQHOTXHHO
WHFKRGHOPLVPRSHUPDQHFHSRUGHEDMRGHOQLYHOGHDJXD
 /D VLPERORJtD 8,6  XWLOL]D XQ UD\DGR UHOOHQDQGR HO iUHD DIHFWDGD SDUD
UHSUHVHQWDU ODV ]RQDV VLIRQDGDV /D VLPERORJtD )((  KDFH XVR GH FRUFKHWHV SDUD
VHxDOL]DUHOLQLFLR\HOILQGHOWUDPRFRQVLIRQDPLHQWRWHPSRUDORSHUPDQHQWH
 (Q HVWH WUDEDMR VH KD RSWDGR SRU VHxDOL]DU ODV ]RQDV FRQ VLIRQDPLHQWR PHGLDQWH HO
LQGLFDGRU 6 VHxDODQGR OHQ ODV ]RQDV LQWHUSUHWDGDV FRPR GH VLIRQDPLHQWR WHPSRUDO ORV
QLYHOHV HVWDEOHV DOFDQ]DGRV GXUDQWH ODV DYHQLGDV \ JHQHUDOPHQWH PDUFDGRV HURVLYD R
GHSRVLFLRQDOPHQWH VREUH HO SHUtPHWUR GHO SDVDMH (Q OD ILJXUD  VH KDQ LQFOXLGR YDULRV
HMHPSORVFRUUHVSRQGLHQWHVDOVLVWHPDGHA Trapa



)LJXUD8,66\PEROV


=RQDVFRQJRWHR
 6HFDUDFWHUL]DQODV]RQDVHQODVTXHHODSRUWHGHDJXDVHUHDOL]DSRUJRWHR(OVtPEROR
XWLOL]DGRHVXQDFUX]GLVFRQWLQXDFRQXQSXQWRHQHOFHQWUR
0DQDQWLDOHVVXEWHUUiQHRV
 (QHVWHWUDEDMRORVDSRUWHVVHFXQGDULRVVHUHSUHVHQWDQGHDFXHUGRDODVLPERORJtD)((
(O VtPERORVHKDFRORUHDGRHQFLDQSDUDGHVWDFDUHVWH WLSRGHDSRUWH IUHQWHDOFXUVR
SULQFLSDO9HUILJXUD

&yGLJRGHFRORUHVSDUDODUHSUHVHQWDFLyQGHOUHOLHYHH[R\HQGRSVHXGRNiUVWLFR
 /D WDEOD  UHFRJH ORV FRORUHV UHVHUYDGRV SDUD VHxDOL]DU UHIHUHQFLDV DX[LOLDUHV H
LQIRUPDFLyQFRPSOHPHQWDULDQRHVWULFWDPHQWHPRUIROyJLFD
 /DWDEODUHVXPRORVFRORUHVDVLJQDGRVDFDGDJUXSRPRUIRJHQpWLFRDVtFRPRVXV
XVRVSDUDIRUPDVVXSHUILFLDOHVUHFLQWRVGHFRORU\IRUPDVSXQWXDOHVstricto senso

,QYHQWDULDGRGHFDYLGDGHVHQURFDVSOXWyQLFDV
 &RQHOREMHWRGHQRUPDOL]DUHOLQYHQWDULRGHFDYLGDGHVVHFRQFUHWDQORVFDPSRV\
GDWRVTXHFRQIRUPDQHOUHJLVWUR
x 1RPEUHGHODFDYLGDG
x /XJDU3REODFLyQ
x $\XQWDPLHQWRSURYLQFLDSDtV
x 'DWXPORQJLWXGODWLWXG\DOWLWXG
x +RMDGHFDUWRJUDItDJHROyJLFD
x 5RFDGyQGHVHHPSOD]D
x 'HVDUUROORWRWDO
x 'HVDUUROORYHUWLFDO
x 'DWRVHVWDGtVWLFRV61
Օ  (VSHOHRWHPDVGHySDOR$
Օ  (VSHOHRWHPDVGHSLJRWLWD
Օ  )RUPDVGHDOWHUDFLyQ
Օ  )RUPDVGHHURVLyQ
Օ  <DFLPLHQWR\FyGLJRGHUHJLVWUR
Օ  2EVHUYDFLRQHV

 3URIXQGLGDG /RVLQGLFDGRUHVGHSURIXQGLGDGRQLYHOVHKDQVHxDOL]DGRHQHVWHFRORU(OSXQWRGH
KDPDUFDGR XVDQGR XQD OtQHD WLSR BBB SDUD GLIHUHQFLDUOD GH FXDOTXLHU WLSR GH
IRUPDHVWUXFWXUDOSULPDULDRVHFXQGDULD
 6HFFLRQHV
FRPSXHVWDV
(Q ODVGLVWLQWDV VHFFLRQHV FRPSXHVWDV ORV FRUWHVSDUFLDOHVKDQ VLGR DFRWDGR HQWUH
LQGLFDGRUHVGHHVWHFRORU([SOtFLWDPHQWHVHHVSHFLILFDSDUDODVHFFLyQSDUFLDO
x 6LHVXQDVHFFLyQGHVDUUROODGD(QWDOFDVRVHLQGLFDFRQODHWLTXHWDGHY
x 6LHVXQDVHFFLyQSUR\HFWDGD(QWDOFDVRVHLQGLFDFRQODHWLTXHWDSU\
VHFRPSOHPHQWDFRQHOSODQRGHSUR\HFFLyQXWLOL]DGR
7DEOD&RORUHVUHVHUYDGRV
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


$JXDVVXEWHUUiQHDV
 (O FXUVR SULQFLSDO TXH FRQILJXUD HO VLVWHPD VH UHSUHVHQWD FRQ UHFLQWR GH FRORU 6H
SXHGHQDxDGLULQGLFDGRUHVGHODGLUHFFLyQGHOIOXMR9HUILJXUD

$QDVWRPRVLV
 6HXVDSDUDUHSUHVHQWDUODH[LVWHQFLDGHXQFXUVRGLIXVR7DPELpQVHXVDSDUDXVDUHQ
]RQDV VXPHUJLGDV FRQ VXPLGHUR R VXUJHQFLD GLIXVD /tQHD GH  PP HVSHVRU$QFKXUD \
DOWXUDYDULDEOH DFRUGH D OD H[WHQVLyQGH OD IRUPD/RFDOL]DFLyQGHO VtPEROR3DUD LQGLFDU OD
VLWXDFLyQGHODPLFURIRUPD9HUILJXUDV\

6LIRQDPLHQWRVSHUPDQHQWHVRHVWDFLRQDOHV
 6HGHILQHXQVLIRQDPLHQWRsiphon/sump or trapFRPRXQSDVDMHGHFXHYDHQHOTXHHO
WHFKRGHOPLVPRSHUPDQHFHSRUGHEDMRGHOQLYHOGHDJXD
 /D VLPERORJtD 8,6  XWLOL]D XQ UD\DGR UHOOHQDQGR HO iUHD DIHFWDGD SDUD
UHSUHVHQWDU ODV ]RQDV VLIRQDGDV /D VLPERORJtD )((  KDFH XVR GH FRUFKHWHV SDUD
VHxDOL]DUHOLQLFLR\HOILQGHOWUDPRFRQVLIRQDPLHQWRWHPSRUDORSHUPDQHQWH
 (Q HVWH WUDEDMR VH KD RSWDGR SRU VHxDOL]DU ODV ]RQDV FRQ VLIRQDPLHQWR PHGLDQWH HO
LQGLFDGRU 6 VHxDODQGR OHQ ODV ]RQDV LQWHUSUHWDGDV FRPR GH VLIRQDPLHQWR WHPSRUDO ORV
QLYHOHV HVWDEOHV DOFDQ]DGRV GXUDQWH ODV DYHQLGDV \ JHQHUDOPHQWH PDUFDGRV HURVLYD R
GHSRVLFLRQDOPHQWH VREUH HO SHUtPHWUR GHO SDVDMH (Q OD ILJXUD  VH KDQ LQFOXLGR YDULRV
HMHPSORVFRUUHVSRQGLHQWHVDOVLVWHPDGHA Trapa



)LJXUD8,66\PEROV


=RQDVFRQJRWHR
 6HFDUDFWHUL]DQODV]RQDVHQODVTXHHODSRUWHGHDJXDVHUHDOL]DSRUJRWHR(OVtPEROR
XWLOL]DGRHVXQDFUX]GLVFRQWLQXDFRQXQSXQWRHQHOFHQWUR
0DQDQWLDOHVVXEWHUUiQHRV
 (QHVWHWUDEDMRORVDSRUWHVVHFXQGDULRVVHUHSUHVHQWDQGHDFXHUGRDODVLPERORJtD)((
(O VtPERORVHKDFRORUHDGRHQFLDQSDUDGHVWDFDUHVWH WLSRGHDSRUWH IUHQWHDOFXUVR
SULQFLSDO9HUILJXUD

&yGLJRGHFRORUHVSDUDODUHSUHVHQWDFLyQGHOUHOLHYHH[R\HQGRSVHXGRNiUVWLFR
 /D WDEOD  UHFRJH ORV FRORUHV UHVHUYDGRV SDUD VHxDOL]DU UHIHUHQFLDV DX[LOLDUHV H
LQIRUPDFLyQFRPSOHPHQWDULDQRHVWULFWDPHQWHPRUIROyJLFD
 /DWDEODUHVXPRORVFRORUHVDVLJQDGRVDFDGDJUXSRPRUIRJHQpWLFRDVtFRPRVXV
XVRVSDUDIRUPDVVXSHUILFLDOHVUHFLQWRVGHFRORU\IRUPDVSXQWXDOHVstricto senso

,QYHQWDULDGRGHFDYLGDGHVHQURFDVSOXWyQLFDV
 &RQHOREMHWRGHQRUPDOL]DUHOLQYHQWDULRGHFDYLGDGHVVHFRQFUHWDQORVFDPSRV\
GDWRVTXHFRQIRUPDQHOUHJLVWUR
x 1RPEUHGHODFDYLGDG
x /XJDU3REODFLyQ
x $\XQWDPLHQWRSURYLQFLDSDtV
x 'DWXPORQJLWXGODWLWXG\DOWLWXG
x +RMDGHFDUWRJUDItDJHROyJLFD
x 5RFDGyQGHVHHPSOD]D
x 'HVDUUROORWRWDO
x 'HVDUUROORYHUWLFDO
x 'DWRVHVWDGtVWLFRV61
Օ  (VSHOHRWHPDVGHySDOR$
Օ  (VSHOHRWHPDVGHSLJRWLWD
Օ  )RUPDVGHDOWHUDFLyQ
Օ  )RUPDVGHHURVLyQ
Օ  <DFLPLHQWR\FyGLJRGHUHJLVWUR
Օ  2EVHUYDFLRQHV

 3URIXQGLGDG /RVLQGLFDGRUHVGHSURIXQGLGDGRQLYHOVHKDQVHxDOL]DGRHQHVWHFRORU(OSXQWRGH
KDPDUFDGR XVDQGR XQD OtQHD WLSR BBB SDUD GLIHUHQFLDUOD GH FXDOTXLHU WLSR GH
IRUPDHVWUXFWXUDOSULPDULDRVHFXQGDULD
 6HFFLRQHV
FRPSXHVWDV
(Q ODVGLVWLQWDV VHFFLRQHV FRPSXHVWDV ORV FRUWHVSDUFLDOHVKDQ VLGR DFRWDGR HQWUH
LQGLFDGRUHVGHHVWHFRORU([SOtFLWDPHQWHVHHVSHFLILFDSDUDODVHFFLyQSDUFLDO
x 6LHVXQDVHFFLyQGHVDUUROODGD(QWDOFDVRVHLQGLFDFRQODHWLTXHWDGHY
x 6LHVXQDVHFFLyQSUR\HFWDGD(QWDOFDVRVHLQGLFDFRQODHWLTXHWDSU\
VHFRPSOHPHQWDFRQHOSODQRGHSUR\HFFLyQXWLOL]DGR
7DEOD&RORUHVUHVHUYDGRV
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
&RORU *UXSR )RUPDVSXQWXDOHV 5HFLQWRVGHFRORU
 )RUPDV
GHSRVLFLRQDOHV \
ELRPLQHUDOHV
(VSHOHRWHPDV GH SLJRWLWD
Dripstone stalagmites, stalactites 
and columnsdraperiesFRPposite 
dripstone-flowstone forms
flowstone, gours, \ rimstone dams
(VSHOHRWHPDVGHySDOR
*HQHUDOPHQWHHVSHOHRWHPDVGHSLJRWLWD
 'HSyVLWRV
IOXYLDOHV \
WHUUD]DV
 'HSyVLWRVIOXYLDOHV\WHUUD]DV
 'HSyVLWRV
KHWHURJpQHRV
 +XPXV GHSyVLWRV HOXYLRFROXYLDOHV JUDYDV
\PDWHULDOHVSURFHGHQWHVGHDOWHUDFLyQ
 6XEVWUDWRURFRVR  6H FRQVLGHUDQ FRPR WDO ODV VXSHUILFLHV
YLVLEOHV TXH QR SUHVHQWDQ UHPRFLyQ
HVWUXFWXUDOSRUSURFHVRVJUDYLWDFLRQDOHV
 (VWUXFWXUD
UHPRYLGD
 6H FRQVLGHUD HVWUXFWXUD UHPRYLGD D WRGR
FDVWLOOR GH EORTXHV HQ ORV TXH VH SXHGHQ
LGHQWLILFDU R VH KDQ SUHVHUYDGR ODV IRUPDV
HVWUXFWXUDOHV IXQGDPHQWDOHV VL ELHQ SXHGHQ
SUHVHQWDU SHTXHxRV PRYLPLHQWRV GH
WUDVODFLyQ\RURWDFLyQ
 (VWUXFWXUD
FRODSVDGD
 *HQHUDOPHQWHFDRVGHEORTXHVHQORVTXHQR
VH LGHQWLILFDQ HOHPHQWRV HVWUXFWXUDOHV
SULPDULRV 5HOOHQRV GH SDVDMHV \ GHSyVLWRV
IRUPDGRVSRUPRYLPLHQWRVJUDYLWDFLRQDOHV
 (OHPHQWRV
HVWUXFWXUDOHV
)DOODV\GLDFODVDV
(VWUXFWXUDVGHODMDV
5RFNVOLGHV
&DtGDGHEORTXHV

 )RUPDV GH
HURVLyQ
0DUPLWDV
$FDQDODGXUDV
6XSHUILFLHVSXOLGDV
3DOHRIOXMRV\SDOHRQLYHOHV
/DWHUDOQRWFKHV
6XSHUILFLHVVXPHUJLGDV
 )RUPDV GH
DOWHUDFLyQ
7DIRQL
/DWHUDOQRWFKHV
6XSHUILFLHVFXELHUWDVGHYHJHWDFLyQ
 2WUDV 6tPERORVDX[LOLDUHV
$UFKDHRORJLFDOUHPDLQV
3DODHRQWKRORJLFDOUHPDLQV

 )RUPDV
SROLJpQLFDV
2QJOHWV 
 0DQDQWLDOHV
VXEWHUUiQHRV
6XUJHQFLDVXEWHUUiQHDVHFXQGDULD 
 9HJHWDFLyQ  6XSHUILFLHVFXELHUWDVGHYHJHWDFLyQ
7DEOD&RORUHVXWLOL]DGRVSDUD ODFDUDFWHUL]DFLyQGH ODV IRUPDVSURSLDPHQWHGLFKDV6H LQGLFDQ ORVFRORUHV
DVLJQDGRVDFDGDJUXSRPRUIRJHQpWLFRDVtFRPRVXXVRFRQIRUPDVSXQWXDOHV\FRQUHFLQWRVGHFRORU



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
&DStWXOR
7LSRV GH FDYLGDGHV QDWXUDOHV
GHVDUUROODGDV HQ URFDV PDJPiWLFDV
SOXWyQLFDV\YROFiQLFDV

 (VWHFDStWXOR WLHQHSRUREMHWRHOHVWDEOHFHU ORV WLSRVPRUIROyJLFRV\PRUIRJHQpWLFRV
LPSOtFLWRVGHODVFXHYDVGHVDUUROODGDVHQURFDVPDJPiWLFDVWUDWDQGRGHDJUXSDUORVWpUPLQRV
DILQHVRHTXLYDOHQWHVTXHDSDUHFHQHQODELOELRJUDItD
 6H SUHWHQGH GHVDUUROODU HO FDStWXOR GH IRUPD PX\ YLVXDO DSURYHFKDQGR HO WUDEDMR
WRSRJUiILFR \ IRWRJUiILFR UHDOL]DGR 6H HQWLHQGH HV OD PHMRU IRUPD GH FRPSOHWDU ODV
GHVFULSFLRQHVFODUDV\VLQWpWLFDVTXHVHKDJDQGHODVGLVWLQWDVPLFURIRUPDV\FXHYDV

6REUHODFODVLILFDFLyQGHOSVHGXRNDUVW\VXVFXHYDV
 7DOFRPRKHPRVVHxDODGRHQHOFDStWXORSULPHURODVFDYLGDGHVGHVDUUROODGDVHQURFDV
PDJPiWLFDVVRQFXHYDVSVHXGRNiUVWLFDV(OFULWHULRRILFLDOSDUDODFODVLILFDFLyQGHORVWLSRVGH
SVHXGRNDUVW VH DGRSWy HQ ODV VHVLRQHV GH WUDEDMR GHO  ,QWHUQDWLRQDO &RQJUHVV RI
6SHOHRORJ\6HGHILQLHURQRFKRWLSRVGHSVHXGRNDUVW+$//,'$<
 UKHRJHQLFSVHXGRNDUVWSVHXGRNDUVWDVRFLDGRDIOXMRVGHODYD
 JODFLHUSVHXGRNDUVWSVHGXRNDUVWHQKLHOR
 EDGODQGDQGSLSLQJSVHXGRNDUVWLQFOXGLQJORHVV
 SHUPDIURVWSVHXGRNDUVW
 WDOXVSVHXGRNDUVWLQFOXGLQJERXOGHUILHOGVDQGURRIHGVWUHDPFRXUVHV
 FUHYLFHSVHXGRNDUVWLQFOXGLQJOLWWRUDOSVHXGRNDUVW
 FRPSDFWLRQSVHXGRNDUVW
 FRQVHTXHQWSVHXGRNDUVW

 'HDFXHUGRFRQHVWD WLSLILFDFLyQ ODSUHVHQWH7HVLVVHFHQWUDUtDSULQFLSDOPHQWHHQ ORV
VLJXLHQWHVWLSRVGHSVHXGRNDUVW
 5RFDVYROFiQLFDV
 3VHXGRNDUVWUHRJpQLFR
 3VHXGRNDUVWDVRFLDGRDILVXUDVRJULHWDVFUHYLFHSVHXGRNDVWTXHLQFOX\HWDQWRODV
FXHYDVOLWRUDOHVFRPRODVVLWXDGDVHQHOLQWHULRUGHORVFRQWLQHQWHV
 5RFDVSOXWyQLFDV
 3VHXGRNDUVWDVRFLDGRDWDOXGHVLQFOX\HQGRFDPSRVGHEORTXHV\UtRVWHFKDGRV
 3VHXGRNDUVWDVRFLDGRDILVXUDVRJULHWDVFUHYLFHSVHXGRNDVWTXHLQFOX\HWDQWRODV
FXHYDVOLWRUDOHVFRPRODVVLWXDGDVHQHOLQWHULRUGHORVFRQWLQHQWHV

 (VWDWLSLILFDFLyQGHOSVHXGRNDUVWQRSDUHFHLQFOXLUQLQJXQDGHODVPRUIRORJtDVWDIRQH
GLVWLQJXLGDVSRU7:,'$/(	%2851(&RQHVWHFULWHULRTXHGDUtDQH[FOXLGDVFRPR
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
&DYHV)RUPHG'LUHFWO\E\)ORZLQJ:DWHURU(URVLRQ&DYHVHQ
)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
(URVLRQVKRHKOHQGH
*RUJH&DYHV
&XHYDVDVRFLDGDVDFDVFDGDV *RUJH%RWWRP&DYHVHQ&DYLGDGHVHQODEDVHGHXQDFDVFDGDVS
.LQJHUVRKKOHQKRHKOHQGH
*RUJH/DWHUDO&DYHVHQ
&XHYDVODWHUDOHVVS
.LQJHQUDQGKRHKOHQGH
%RXOGHU)UDJPHQW&DYHVHQ(URVLRQ%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHV)UDJPHQWDGRV\HURVLRQDGRVVS
%ORFNWUXHPPHUKRHKOHQGH(URVLRQVXHEHUGHFNXQJVKRHKOHQGH
3LSLQJ&DYHV
7XELILFDFLyQ 3LSLQJ&DYHVDQG*XOO\(URVLRQHQ7XERVVS
7XQQHOKRHKOHQGH
&RDVW&DYHV
&XHYDVGHPDU &RDVW&DYHVHQ6HD&DYHVHQ6KRUH&DYHVHQ&XHYDVGHPDUVSIXUQDVJD
.VWHQK|KOHGH0HHUHVK|KOHGH6HHK|KOHGH
&DYHV1RW)RUPHG'LUHFWO\E\:DWHUHQ
1R)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
:HDWKHULQJFDYHVHQ
&DYLGDGHVGH$OWHUDFLyQVS
$XVZLWWHUXQJHQGH
%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHVVS 5RFN&UDFN&DYHVHQ&XHYDV)RUPDGDVSRU%ORTXHV5RWRVVS
%RXOGHU&DYHV0DVV'LVSODFHPHQW&DYHVHQ
&XHYDVGH%ORTXHVVS
:RROVDFN&DYHVDQG0DWWUHVV&UDFN&DYHVHQ
&XHYDV$VRFLDGDVD7RUVVS
,FH7KUXVW&DYHVDQG6QRZ7KUXVW&DYHVHQ
&XHYDV)RUPDGDVSRU$FFLyQGHO+LHORVS
)LVVXUH&DYHVHQ
&XHYDVGH)LVXUDVS
6SDOWHQKRHKOHQGH
)LVVXUH&DYHVHQ
)LVXUDVVS
6SDOWHQKRHKOHQGH
5RFN6OLGH)LVVXUH&DYHVHQ
)LVXUDVSRU&RUULPLHQWRVS
$EULVVSDOWHGH
%UHDNGRZQ&DYH7DOXV&DYHHQ
hEHUGHFNXQJK|KOH9HUVWXU]K|KOHGH
7HFWRQLF&DYHVHQ
&XHYDV7HFWyQLFDVVS
7DEOD7LSRVJHQpWLFRVGHFXHYDVQRNiUVWLFDVGHILQLGRVSRU675,(%(/
 


IHQyPHQR SVHXGRNiUVWLFR XQD GH ODV FXHYDV PiV XQLYHUVDOHV \ FRPXQHV HQ ORV WHUUHQRV
JUDQtWLFRV9,'$/520$1,
 'HQWUR GH ORV FULWHULRV SDUD OD FODVLILFDFLyQ JHQpWLFD GH  ODV FXHYDV SVHXGRNiUVWLFDV
FRQVXOWDGRV GHVWDFD SRU VX RULHQWDFLyQ HO SURSXHVWR SRU 675,(%(/  EDVDGR HQ HO
WUDEDMR GH *$È/ 	 %(//$  (Q XQD SULPHUD FODVLILFDFLyQ VH GLYLGH ODV FXHYDV
QDWXUDOHV HPSOD]DGDV HQ URFDV QR VROXEOHV HQ GRV JUDQGHV JUXSRV &XHYDV VLQJHQpWLFDV \
FXHYDVSRVWJHQpWLFDV
 /DV FXHYDV VLQJHQpWLFDV VRQ DTXHOODV TXH VH RULJLQDQ DOPLVPR WLHPSR TXH OD URFD
VRSRUWH),/('GHILQHHONDUVWVLQJHQHWLFRV\QJHQHWLFNDUVWFRPRNDUVWGHYHORSHG
FRQWHPSRUDQHRXVO\ZLWK WKH OLWKLILFDWLRQRI WKHIRUPDWLRQ$XQTXHH[LVWHQFXHYDVNiUVWLFDV
VLQJHQpWLFDV HVPiV IUHFXHQWH HQFRQWUDUODV HQ HO SVHXGRNDUVW (O WLSRPiV DEXQGDQWH HV HO
W~QHOGHODYDODYDFDYHVHQODYDWXEHVHQ/DVFXHYDVSRVWJHQpWLFDVVRQDTXHOODVTXHVH
KDQGHVDUUROODGRVREUHXQDURFDSUHH[LVWHQWH\HVHOWLSRPiVFRP~QGHFDYLGDG
 (QODWDEODVHUHVXPHODFODVLILFDFLyQJHQpWLFDGH675,(%(/LESDUDFXHYDVQR
NiUVWLFDV SRVWJHQpWLFDV 6H  KD VHOHFFLRQDGR HVWH FULWHULR FRPR HMHPSOR SRUTXH SUHVHQWD OD
WHUPLQRORJtDHQDOHPiQHLQJOpVFRQGHILQLFLRQHVFODUDVSDUDFDGDXQRGHORVWLSRVJHQpWLFRV
R PRUIRJHQpWLFRV TXH FRQVLGHUDQ (VWH FULWHULR GLYLGH ODV FXHYDV SRVWHJHQpWLFDV HQ GRV
JUDQGHVJUXSRVRWLSRVIXQGDPHQWDOHVGHFXHYDVDWHQGLHQGRDODSDUWLFLSDFLyQRQRGHODJXD
HQ VX GHVDUUROOR &XHYDV IRUPDGDV GLUHFWDPHQWH SRU OD DFFLyQ GHO DJXD \ TXH VH KDEUtDQ
GHVDUUROODGRSULQFLSDOPHQWHSRUHURVLyQ\FXHYDVQRIRUPDGDVSRUDFFLyQGHODJXD
 /DV FDYLGDGHV VLQJHQpWLFDV HVWUtDQ IRUPDGDV SULQFLSDOPHQWH SRU ORV WXERV GH ODYD
$XQTXH WDPELpQKD\TXH LQFOXLU DOJXQRVGH ORV VXEWLSRV ODVGHQRPLQDGDVPRXOGWUHHFDYHV
FXHYDVPROGHGHiUEROHV\GLVWLQWRVWLSRVGHWXERVGHH[KDODFLyQ
 (Q OD WDEOD  VH LQGLFDQ ODV PRGLILFDFLRQHV LQWURGXFLGDV SRU 9$48(,52 HW DO
 DO FULWHULR GH 675,(%(/ 6H DGVFULEHQ ORV WDIRQH FRPR VXEWLSRV GH ODV FXHYDV GH
DOWHUDFLyQ\VHLQFOX\HQORVVLVWHPDVHVWUXFWXUDOHVGHILQLGRVSRU7:,'$/(\9,'$/
520$1, FRPRXQ VXEWLSRGHFXHYDGHEORTXHVGHHURVLyQGLVWLQJXLpQGRORVGH ORV
FDPSRVGHEORTXHVTXHWHFKDQXQFXUVRGHDJXD
 /DWLSRORJLDGHOSVHXGRNDUVWGH+$//,'$<DOLJXDOTXHRWURVFULWHULRVSDUDOD
FODVLILFDFLyQGHFDYLGDGHVSVHXGRNiUVWLFDV675,(%(/*$È/HWDOVHEDVDHQ
FODVLILFDFLRQHVJHQpWLFDVRPRUIRJHQpWLFDVTXHDVRFLD OD IRUPDFLyQGH ODFXHYDDO ILQDOGHOD
KLVWRULDJHRPRUIROyJLFDGHOPDFL]RGXUDQWHVXIDVHH[yJHQD8QSULPHUSUREOHPDFRQHVWRV
FULWHULRVHVSRUHMHPSORTXH ORV WDIRQL VHGHWHUPLQDQ\SUHFRQILJXUDQHQVX IDVHHQGyJHQD
9,'$/520$1,
 3RU HOOR HQ HVWD7HVLV OD FODVLILFDFLyQ GH ODVPRUIRORJtDV GHO SVHXGRNDUVW \ WLSRV GH
FXHYDHQVXVHVFDODVGHPLFUR\PHVRIRUPDVHHVWDEOHFHHQEDVHDODHYROXFLyQGHOPDFL]R
GXUDQWH VX IDVH HQGyJHQD SRU HQWHQGHUVH TXH HVWD IDVH GH HYROXFLyQ \ VXV FRQGLFLRQHV
FRQFUHWDVGHGHVDUUROORGHWHUPLQDQ\SUHFRQILJXUDQ WDQWR ODHVWUXFWXUDGHOPDFL]RFRPRGH
ODVSRVLEOHVFDYLGDGDGHV\UHGHVGHGUHQDMHTXHVHSRGUiQGHVDUUROODUGXUDQWHODIDVHH[yJHQD
(VWDKLSyWHVLVVHIXQGDPHQWHHQODVVLJXLHQWHVREVHUYDFLRQHVGHSDUWLGD
 /DVFXHYDVHVWXGLDGDVVRQIRUPDVTXHSUHVHQWDQXQDHYROXFLyQH[yJHQDJHQHUDOPHQWH
SROLJpQLFD OR TXH FRQOOHYD OD VXSHUSRVLFLyQ R HO UHOHYR GH YDULRV WLSRV GH
IRUPDVSURFHVRV SVHXGRNiUVWLFRV TXH DFW~DQ HQ XQ PLVPR SXQWR GHO PDFL]R SHUR
WRGDVHOODVDGDSWDGDVDODHVWUXFWXUDJHROyJLFDORFDO

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
&DYHV)RUPHG'LUHFWO\E\)ORZLQJ:DWHURU(URVLRQ&DYHVHQ
)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
(URVLRQVKRHKOHQGH
*RUJH&DYHV
&XHYDVDVRFLDGDVDFDVFDGDV *RUJH%RWWRP&DYHVHQ&DYLGDGHVHQODEDVHGHXQDFDVFDGDVS
.LQJHUVRKKOHQKRHKOHQGH
*RUJH/DWHUDO&DYHVHQ
&XHYDVODWHUDOHVVS
.LQJHQUDQGKRHKOHQGH
%RXOGHU)UDJPHQW&DYHVHQ(URVLRQ%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHV)UDJPHQWDGRV\HURVLRQDGRVVS
%ORFNWUXHPPHUKRHKOHQGH(URVLRQVXHEHUGHFNXQJVKRHKOHQGH
3LSLQJ&DYHV
7XELILFDFLyQ 3LSLQJ&DYHVDQG*XOO\(URVLRQHQ7XERVVS
7XQQHOKRHKOHQGH
&RDVW&DYHV
&XHYDVGHPDU &RDVW&DYHVHQ6HD&DYHVHQ6KRUH&DYHVHQ&XHYDVGHPDUVSIXUQDVJD
.VWHQK|KOHGH0HHUHVK|KOHGH6HHK|KOHGH
&DYHV1RW)RUPHG'LUHFWO\E\:DWHUHQ
1R)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
:HDWKHULQJFDYHVHQ
&DYLGDGHVGH$OWHUDFLyQVS
$XVZLWWHUXQJHQGH
%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHVVS 5RFN&UDFN&DYHVHQ&XHYDV)RUPDGDVSRU%ORTXHV5RWRVVS
%RXOGHU&DYHV0DVV'LVSODFHPHQW&DYHVHQ
&XHYDVGH%ORTXHVVS
:RROVDFN&DYHVDQG0DWWUHVV&UDFN&DYHVHQ
&XHYDV$VRFLDGDVD7RUVVS
,FH7KUXVW&DYHVDQG6QRZ7KUXVW&DYHVHQ
&XHYDV)RUPDGDVSRU$FFLyQGHO+LHORVS
)LVVXUH&DYHVHQ
&XHYDVGH)LVXUDVS
6SDOWHQKRHKOHQGH
)LVVXUH&DYHVHQ
)LVXUDVVS
6SDOWHQKRHKOHQGH
5RFN6OLGH)LVVXUH&DYHVHQ
)LVXUDVSRU&RUULPLHQWRVS
$EULVVSDOWHGH
%UHDNGRZQ&DYH7DOXV&DYHHQ
hEHUGHFNXQJK|KOH9HUVWXU]K|KOHGH
7HFWRQLF&DYHVHQ
&XHYDV7HFWyQLFDVVS
7DEOD7LSRVJHQpWLFRVGHFXHYDVQRNiUVWLFDVGHILQLGRVSRU675,(%(/
 


IHQyPHQR SVHXGRNiUVWLFR XQD GH ODV FXHYDV PiV XQLYHUVDOHV \ FRPXQHV HQ ORV WHUUHQRV
JUDQtWLFRV9,'$/520$1,
 'HQWUR GH ORV FULWHULRV SDUD OD FODVLILFDFLyQ JHQpWLFD GH  ODV FXHYDV SVHXGRNiUVWLFDV
FRQVXOWDGRV GHVWDFD SRU VX RULHQWDFLyQ HO SURSXHVWR SRU 675,(%(/  EDVDGR HQ HO
WUDEDMR GH *$È/ 	 %(//$  (Q XQD SULPHUD FODVLILFDFLyQ VH GLYLGH ODV FXHYDV
QDWXUDOHV HPSOD]DGDV HQ URFDV QR VROXEOHV HQ GRV JUDQGHV JUXSRV &XHYDV VLQJHQpWLFDV \
FXHYDVSRVWJHQpWLFDV
 /DV FXHYDV VLQJHQpWLFDV VRQ DTXHOODV TXH VH RULJLQDQ DOPLVPR WLHPSR TXH OD URFD
VRSRUWH),/('GHILQHHONDUVWVLQJHQHWLFRV\QJHQHWLFNDUVWFRPRNDUVWGHYHORSHG
FRQWHPSRUDQHRXVO\ZLWK WKH OLWKLILFDWLRQRI WKHIRUPDWLRQ$XQTXHH[LVWHQFXHYDVNiUVWLFDV
VLQJHQpWLFDV HVPiV IUHFXHQWH HQFRQWUDUODV HQ HO SVHXGRNDUVW (O WLSRPiV DEXQGDQWH HV HO
W~QHOGHODYDODYDFDYHVHQODYDWXEHVHQ/DVFXHYDVSRVWJHQpWLFDVVRQDTXHOODVTXHVH
KDQGHVDUUROODGRVREUHXQDURFDSUHH[LVWHQWH\HVHOWLSRPiVFRP~QGHFDYLGDG
 (QODWDEODVHUHVXPHODFODVLILFDFLyQJHQpWLFDGH675,(%(/LESDUDFXHYDVQR
NiUVWLFDV SRVWJHQpWLFDV 6H  KD VHOHFFLRQDGR HVWH FULWHULR FRPR HMHPSOR SRUTXH SUHVHQWD OD
WHUPLQRORJtDHQDOHPiQHLQJOpVFRQGHILQLFLRQHVFODUDVSDUDFDGDXQRGHORVWLSRVJHQpWLFRV
R PRUIRJHQpWLFRV TXH FRQVLGHUDQ (VWH FULWHULR GLYLGH ODV FXHYDV SRVWHJHQpWLFDV HQ GRV
JUDQGHVJUXSRVRWLSRVIXQGDPHQWDOHVGHFXHYDVDWHQGLHQGRDODSDUWLFLSDFLyQRQRGHODJXD
HQ VX GHVDUUROOR &XHYDV IRUPDGDV GLUHFWDPHQWH SRU OD DFFLyQ GHO DJXD \ TXH VH KDEUtDQ
GHVDUUROODGRSULQFLSDOPHQWHSRUHURVLyQ\FXHYDVQRIRUPDGDVSRUDFFLyQGHODJXD
 /DV FDYLGDGHV VLQJHQpWLFDV HVWUtDQ IRUPDGDV SULQFLSDOPHQWH SRU ORV WXERV GH ODYD
$XQTXH WDPELpQKD\TXH LQFOXLU DOJXQRVGH ORV VXEWLSRV ODVGHQRPLQDGDVPRXOGWUHHFDYHV
FXHYDVPROGHGHiUEROHV\GLVWLQWRVWLSRVGHWXERVGHH[KDODFLyQ
 (Q OD WDEOD  VH LQGLFDQ ODV PRGLILFDFLRQHV LQWURGXFLGDV SRU 9$48(,52 HW DO
 DO FULWHULR GH 675,(%(/ 6H DGVFULEHQ ORV WDIRQH FRPR VXEWLSRV GH ODV FXHYDV GH
DOWHUDFLyQ\VHLQFOX\HQORVVLVWHPDVHVWUXFWXUDOHVGHILQLGRVSRU7:,'$/(\9,'$/
520$1, FRPRXQ VXEWLSRGHFXHYDGHEORTXHVGHHURVLyQGLVWLQJXLpQGRORVGH ORV
FDPSRVGHEORTXHVTXHWHFKDQXQFXUVRGHDJXD
 /DWLSRORJLDGHOSVHXGRNDUVWGH+$//,'$<DOLJXDOTXHRWURVFULWHULRVSDUDOD
FODVLILFDFLyQGHFDYLGDGHVSVHXGRNiUVWLFDV675,(%(/*$È/HWDOVHEDVDHQ
FODVLILFDFLRQHVJHQpWLFDVRPRUIRJHQpWLFDVTXHDVRFLD OD IRUPDFLyQGH ODFXHYDDO ILQDOGHOD
KLVWRULDJHRPRUIROyJLFDGHOPDFL]RGXUDQWHVXIDVHH[yJHQD8QSULPHUSUREOHPDFRQHVWRV
FULWHULRVHVSRUHMHPSORTXH ORV WDIRQL VHGHWHUPLQDQ\SUHFRQILJXUDQHQVX IDVHHQGyJHQD
9,'$/520$1,
 3RU HOOR HQ HVWD7HVLV OD FODVLILFDFLyQ GH ODVPRUIRORJtDV GHO SVHXGRNDUVW \ WLSRV GH
FXHYDHQVXVHVFDODVGHPLFUR\PHVRIRUPDVHHVWDEOHFHHQEDVHDODHYROXFLyQGHOPDFL]R
GXUDQWH VX IDVH HQGyJHQD SRU HQWHQGHUVH TXH HVWD IDVH GH HYROXFLyQ \ VXV FRQGLFLRQHV
FRQFUHWDVGHGHVDUUROORGHWHUPLQDQ\SUHFRQILJXUDQ WDQWR ODHVWUXFWXUDGHOPDFL]RFRPRGH
ODVSRVLEOHVFDYLGDGDGHV\UHGHVGHGUHQDMHTXHVHSRGUiQGHVDUUROODUGXUDQWHODIDVHH[yJHQD
(VWDKLSyWHVLVVHIXQGDPHQWHHQODVVLJXLHQWHVREVHUYDFLRQHVGHSDUWLGD
 /DVFXHYDVHVWXGLDGDVVRQIRUPDVTXHSUHVHQWDQXQDHYROXFLyQH[yJHQDJHQHUDOPHQWH
SROLJpQLFD OR TXH FRQOOHYD OD VXSHUSRVLFLyQ R HO UHOHYR GH YDULRV WLSRV GH
IRUPDVSURFHVRV SVHXGRNiUVWLFRV TXH DFW~DQ HQ XQ PLVPR SXQWR GHO PDFL]R SHUR
WRGDVHOODVDGDSWDGDVDODHVWUXFWXUDJHROyJLFDORFDO

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
JUDYLWDFLRQDOHQXQDYHUWLHQWHFXDQGRDPEDVFDYLGDGHVVRQHQVLPLVPDVXQDILVXUDDELHUWD
SDUFLDOPHQWHWHFKDGDV\VXVSDVDMHVSUHVHQWDQDGHPiVORVPLVPRVUDVJRVPRUIROyJLFRV
 &85/DILUPDHQVXLQWURGXFFLyQTXHODVFDYHUQDVQRVRQREMHWRVVLQRHVSDFLRV
\FRQVHFXHQWHPHQWHODGHILQLFLyQGHODVPLVPDVGHEHHVSHFLILFDUGHDOJXQDPDQHUDFXDOHVVRQ
VXVOtPLWHV8QDQiOLVLVVLPSOHGHORVOtPLWHVSHUPLWHYHUFRPRPXFKDVGHHVWDVFXHYDVHVWiQ
GHILQLGDVSRUSDUHGHVFRQWLQXDVUHODFLRQDGVFRQXQHOPHQWRHVWUXFWXUDOFRQDFXPXODFLRQHV
GHEORTXHVHURVLRQDGRVVLQHURVLRQDUEORTXHVURWRVHWFRVRQRTXHGDGHVWLSRWDIRQH(Q
HVWD OtQHD 9,'$/ 	 9$48(,52  VLQWHWL]DQ \ FDUDFWHUL]DQ ORV WLSRV EiVLFRV GH
FDYLGDGHVHQJUDQLWRVUHWRPDQGRDGHPiVODH[SRVLFLyQGH9,'$/520$1,	7:,'$/(
  ³$ SHVDU GH TXH WRGDV ODV FXHYDV HQ JUDQLWR HVWiQ UHODFLRQGDV FRQ OD
HVWUXFWXUDGHODURFDVHSXHGHQGLVWLQJXLUWUHVWLSRV7:,'$/(	9,'$/520$1Ë
 &XHYDVGHVDUUROODGDVDIDYRUGHSODQRVGHIUDFWXUDSULQFLSDOHVTXHSHUPLWHQXQDIiFLO
FLUFXODFLyQGHDJXD/DDOWHUDFLyQHVGHELGDIXQGDPHQWDOPHQWHDOODYDGRGHLRQHVOR
TXHOOHYDDXQDDPSOLDFLyQSURJUHVLYDGHODIUDFWXUD
 &XHYDV DVRFLDGDV FRQ FDPSRV GH EORTXHV UHVLGXDOHV R SURWRFOiVWLFRV $TXt ODV
IUDFFLRQHVPiV ILQDV GHO UHJROLWR GHO JUDQLWR VL H[LVWH KD VLGR ODYDGR GHMDQGR ODV
IUDFFLRQHV JUXHVDV ± EORTXHV \ ERORV ± LQ VLWX/RV KXHFRV HQWUH HVWRV UHVLGXDOHV VH
LQWHUFRQHFWDQ HQ DOJXQDV ]RQDV GDQGR OXJDU D FDYLGDGHV GH GHVDUUROOR LUUHJXODU
7:,'$/(	9,'$/520$1Ë 
 /RVWDIRQHVRQHOWHUFHUWLSRGHFDYLGDGYLQFXODGRDODHWDSDGHGHIRUPDFLyQHOiVWLFD
GHO PDFL]R DXQTXH WLSRV VLPLODUHV GH FDYLGDGHV VH KDQ DWULEXLGR D HQWRUQRV
HSLJHQpWLFRV 7:,'$/(  (O WpUPLQR VH UHILHUH D XQD FDYHUQD R KXHFR
GHVDUUROODGRGHQWURGHXQEORTXHGHIUDFWXUDGHILQLGRV´
 
 .2/$:2/(	$1,)2:26(  SURSRQHQ XQD PRGLILFDFLyQ GH HVWH FULWHULR
DWHQGLHQGR D OD JHRPHWUtD SURSLD GH ORV EORTXHV \ TXH DIHFWD D OD JHRPHWUtD GH OD SURSLD
FXHYD³$QDWWHPSWDWUHYLHZLQJWKH7\SHWDOXVFDYHVUHIHUUHGWRDVWKRVHDVVRFLDWHGZLWK
UHVLGXDOEORFNILHOGVPD\UHYHDODQLQFRQVLVWHQF\ZLWKWKHFODVVLILFDWLRQSUHVHQWHGE\9LGDO	
9DTXHLURVLQFH WKH WHUPµUHVLGXDO¶H[FOXVLYHO\VXJJHVWV WKDW WKHUHVXOWDQW WDOXVFDYHV
ZHUHIRUPHGLQVLWX7KHUHIRUHZHPD\UHIHU WRWKH7\SHFDWHJRU\RI WDOXVFDYHVDV WKRVH
DVVRFLDWHG ZLWK µDFFXPXODWHG EORFN ILHOGV¶ 7KLV FDQ WKHQ EH IXUWKHU VXEGLYLGHG LQWR WZR
EURDGFDWHJRULHVEDVHGRQWDOXVVRXUFHSUR[LPLW\DQGJHRPHWULFIRUPRIWDOXVEORFNVIRUPLQJ
WKHFDYH7KHWDOXVVRXUFHSUR[LPLW\VXEGLYLVLRQPD\VXJJHVWWDOXVFDYHVIRUPHGE\LQVLWX
RU UHVLGXDO WDOXV EORFNV DVZHOO DV WKRVH IRUPHG E\ WUDQVSRUWHG WDOXV EORFNV%DVHG RQ WKH
JHRPHWU\ RI WDOXV EORFNV ZH PD\ KDYH WKRVH FDYHV IRUPHG E\ PDVVLYH DQG FRPSHWHQW
H[IROLDWLRQVKHHWVDQGWKRVHIRUPHGE\VSKHURLGDOEORFNV³
 
/DIiEULFDHVWUXFWXUDOHQODVURFDVPDJPiWLFDV(OGLDJUDPDFOiVLFRGH+DQV&ORRV
&URVV MRLQWV ORQJLWXGLQDO MRLQWV DQG IODWO\LQJ IDXOWV 3UREOHPV DQG VRPH DGGLWLRQV
9,'$/520$1,
 /RVPDJPDVJUDQtWLFRVLQWUX\HQFRPRIOXLGRVYLVFRVRVDWUDYpVGHIUDFWXUDVH[LVWHQWHV
HQODOLWRVIHUDGHWHQLpQGRVHFXDQGRHOPDJPDVHHQIUtD\ODSpUGLGDGHYROiWLOHVLQFUHPHQWDQ
VXYLVFRVLGDGSRUHQFLPDGHOXPEUDOGHIOXLGH](,&+(/%(5*3(7)25'+8,
	 =+$1*  /D HYROXFLyQ GHO PDJPD HVWi DVRFLDGD FRQ VX FULVWDOL]DFLyQ \
FRQVROLGDFLyQ\ ODVGLVFRQWLQXLGDGHV HVWUXFWXUDVRODPHQWHFRPLHQ]DD IRUPDUVHFXDQGRHO
PDJPDVHFRQYLHUWHHQPDWHULDOVyOLGR(VELHQFRQRFLGRTXH ODIiEULFDHVWUXFWXUDOQR WLHQH


&DYHV)RUPHG'LUHFWO\E\)ORZLQJ:DWHURU(URVLRQ&DYHVHQ
)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
(URVLRQVKRHKOHQGH
%RXOGHU)UDJPHQW&DYHVHQ
(URVLRQ%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHV)UDJPHQWDGRV\
(URVLRQDGRVVS
%ORFNWUXHPPHUKRHKOHQGH
(URVLRQVXHEHUGHFNXQJVKRHKOHQGH
%RXOGHU)UDJPHQW&DYHVHQ
(URVLRQ%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHV)UDJPHQWDGRVVS
%ORFNWUXHPPHUKRHKOHQGH
(URVLRQVXHEHUGHFNXQJVKRHKOHQGH
6WUXFWXUDO&DYHVHQ
&XHYDV(VWUXFWXUDOHVVS
7HNWRQLNJHEXQGHQHKRHKOHQGH
&DYHV1RW)RUPHG'LUHFWO\E\:DWHUHQ
1R)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
:HDWKHULQJFDYHVHQ
&DYLGDGHVGH$OWHUDFLyQVS
$XVZLWWHUXQJHQGH
:HDWKHULQJFDYHVRU7DIRQH&DYHVHQ
&DYLGDGHV2ULJLQDGDVSRU$OWHUDFLyQVS
$XVZLWWHUXQJHQGH
7DIRQH:HDWKHUHGLQ+RQH\FRPE0RGH
7DIRQLVVS&DFKHLUDV&DFKRODVJD
2YHUVORSHG:DOOV&DYHVHQ
)UHQWHVVRFDYDGRVVS/DSDVJD
7DEOD7LSRVJHQpWLFRVGHFXHYDVHQJUDQLWRVLQFRUSRUDGRVSRU9$48(,52HWDODOFULWHULRGHILQLGR
SRU675,(%(/

 /DSUHVHQFLDGHODVPLVPDVPRUIRORJtDVWLSRVGHFXHYDV\PLFURIRUPDVDVRFLDGDVHQ
GLIHUHQWHV UHJLRQHVGHOJORERSDUHFH LQGLFDUTXH OD IRUPDFLyQGHHVWDVFDYLGDGHVQR
GHSHQGHQGHODVFRQGLFLRQHVDPELHQWDOHVTXHKDQDIHFWDGRDOPDFL]RGXUDQWHVXIDVH
H[yJHQDVLQRPDVELHQGHODLQIOXHQFLDTXHHMHUFHODHVWUXFWXUDGHOPDFL]RURFRVRHQOD
GHILQLFLyQGHODFDYLGDG
 3DUDODVFDYLGDGHVNiUVWLFDV(5$62\38/,1$VHxDODQTXH«([LVWHXQD
SUHSDUDFLyQ WHFWyQLFD TXH SUHILJXUD OD GLVSRVLFLyQ GHO GUHQDMH SRVWHULRU TXH VH
HVWDEOH]FD DVRFLDGD D OD DQLVRWURStD JHQHUDGD GXUDQWH VX KLVWRULD JHROyJLFD´ 3RU
WDQWR HVWD FRQVLGHUDFLyQ HVWDEOHFH TXH OD HVWUXFWXUD GH GUHQDMH HQ OD TXH VH
FRQILJXUDUi OD FXHYD TXHGD GHWHUPLQDGD HQ XQD HWDSD HQGyJHQD SUHYLD D OD
NDUVWLILFDFLyQGHOPDFL]RHLQGHSHQGLHQWHGHORVIDFWRUHV\FRQGLFLRQHVH[yJHQDVDODV
TXH VH YHD VRPHWLGR SRVWHULRUPHQWH (Q ORV VLVWHPDV SVHGXRNiUVWLFRV HQ URFDV
SOXWyQLFDVHOGUHQDMHVHSURGXFHVHJ~QORVSODQRVGHGLVFRQWLQXLGDGSULQFLSDO\RHQ
LQWHUVHFFLRQHV GH GLVWLQWDV IDPLOLDV GH GLVFRQWLQXLGDGHV SULQFLSDOHV 9$48(,52
  \ TXH VH KDEUtDQ GHVDUUROODGR GXUDQWH HO HPSOD]DPLHQWR GHO SOXWyQ
SUHYLDVDODH[LVWHQFLDGHODFXHYD\FX\RGUHQDMHDFWXDOPHQWHFRQILJXUDQ)DPLOLDVGH
GLDFODVDV YHUWLFDOHV RUWRJRQDOHV IDOODV SODQRV GH ODMDV LQFOX\HQGR EDQGDV GH FL]DOOD
DVRFLDGDV«

 2WURSUREOHPDTXHVHREVHUYDHQ ORVFULWHULRVJHQpWLFRV\PRUIRJHQpWLFRVHVTXHHQ
JHQHUDO QR SDUHFHQ FRQVLGHUDU OD IRUPD HQ VL PLVPD /DV FODVLILFDFLRQHV QR SDUHFHQ
FDUDFWHUL]DUHOYDFtRRHVSDFLRTXHGHILQHODFXHYD\VHHVWDEOHFHQODVWLSRORJtDVHQEDVHDODV
FDXVDV JHQpWLFDV TXH FRQILJXUDQ HO HVSDFLR VXEWHUUiQHR6HJ~Q HVWRXQD FXHYD IRUPDGDSRU
XQDGLDFODVDDELHUWDHQXQPRYLPLHQWRWHFWyQLFRVHLQWHUSUHWDUtDFRPRXQD³IRUPD´GLIHUHQWH
FRPSDUiQGROD FRQ HO KXHFR DVRFLDGR D XQD GLDFODVD DELHUWD SURGXFLGD SRU XQ PRYLPLHQWR
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
JUDYLWDFLRQDOHQXQDYHUWLHQWHFXDQGRDPEDVFDYLGDGHVVRQHQVLPLVPDVXQDILVXUDDELHUWD
SDUFLDOPHQWHWHFKDGDV\VXVSDVDMHVSUHVHQWDQDGHPiVORVPLVPRVUDVJRVPRUIROyJLFRV
 &85/DILUPDHQVXLQWURGXFFLyQTXHODVFDYHUQDVQRVRQREMHWRVVLQRHVSDFLRV
\FRQVHFXHQWHPHQWHODGHILQLFLyQGHODVPLVPDVGHEHHVSHFLILFDUGHDOJXQDPDQHUDFXDOHVVRQ
VXVOtPLWHV8QDQiOLVLVVLPSOHGHORVOtPLWHVSHUPLWHYHUFRPRPXFKDVGHHVWDVFXHYDVHVWiQ
GHILQLGDVSRUSDUHGHVFRQWLQXDVUHODFLRQDGVFRQXQHOPHQWRHVWUXFWXUDOFRQDFXPXODFLRQHV
GHEORTXHVHURVLRQDGRVVLQHURVLRQDUEORTXHVURWRVHWFRVRQRTXHGDGHVWLSRWDIRQH(Q
HVWD OtQHD 9,'$/ 	 9$48(,52  VLQWHWL]DQ \ FDUDFWHUL]DQ ORV WLSRV EiVLFRV GH
FDYLGDGHVHQJUDQLWRVUHWRPDQGRDGHPiVODH[SRVLFLyQGH9,'$/520$1,	7:,'$/(
  ³$ SHVDU GH TXH WRGDV ODV FXHYDV HQ JUDQLWR HVWiQ UHODFLRQGDV FRQ OD
HVWUXFWXUDGHODURFDVHSXHGHQGLVWLQJXLUWUHVWLSRV7:,'$/(	9,'$/520$1Ë
 &XHYDVGHVDUUROODGDVDIDYRUGHSODQRVGHIUDFWXUDSULQFLSDOHVTXHSHUPLWHQXQDIiFLO
FLUFXODFLyQGHDJXD/DDOWHUDFLyQHVGHELGDIXQGDPHQWDOPHQWHDOODYDGRGHLRQHVOR
TXHOOHYDDXQDDPSOLDFLyQSURJUHVLYDGHODIUDFWXUD
 &XHYDV DVRFLDGDV FRQ FDPSRV GH EORTXHV UHVLGXDOHV R SURWRFOiVWLFRV $TXt ODV
IUDFFLRQHVPiV ILQDV GHO UHJROLWR GHO JUDQLWR VL H[LVWH KD VLGR ODYDGR GHMDQGR ODV
IUDFFLRQHV JUXHVDV ± EORTXHV \ ERORV ± LQ VLWX/RV KXHFRV HQWUH HVWRV UHVLGXDOHV VH
LQWHUFRQHFWDQ HQ DOJXQDV ]RQDV GDQGR OXJDU D FDYLGDGHV GH GHVDUUROOR LUUHJXODU
7:,'$/(	9,'$/520$1Ë 
 /RVWDIRQHVRQHOWHUFHUWLSRGHFDYLGDGYLQFXODGRDODHWDSDGHGHIRUPDFLyQHOiVWLFD
GHO PDFL]R DXQTXH WLSRV VLPLODUHV GH FDYLGDGHV VH KDQ DWULEXLGR D HQWRUQRV
HSLJHQpWLFRV 7:,'$/(  (O WpUPLQR VH UHILHUH D XQD FDYHUQD R KXHFR
GHVDUUROODGRGHQWURGHXQEORTXHGHIUDFWXUDGHILQLGRV´
 
 .2/$:2/(	$1,)2:26(  SURSRQHQ XQD PRGLILFDFLyQ GH HVWH FULWHULR
DWHQGLHQGR D OD JHRPHWUtD SURSLD GH ORV EORTXHV \ TXH DIHFWD D OD JHRPHWUtD GH OD SURSLD
FXHYD³$QDWWHPSWDWUHYLHZLQJWKH7\SHWDOXVFDYHVUHIHUUHGWRDVWKRVHDVVRFLDWHGZLWK
UHVLGXDOEORFNILHOGVPD\UHYHDODQLQFRQVLVWHQF\ZLWKWKHFODVVLILFDWLRQSUHVHQWHGE\9LGDO	
9DTXHLURVLQFH WKH WHUPµUHVLGXDO¶H[FOXVLYHO\VXJJHVWV WKDW WKHUHVXOWDQW WDOXVFDYHV
ZHUHIRUPHGLQVLWX7KHUHIRUHZHPD\UHIHU WRWKH7\SHFDWHJRU\RI WDOXVFDYHVDV WKRVH
DVVRFLDWHG ZLWK µDFFXPXODWHG EORFN ILHOGV¶ 7KLV FDQ WKHQ EH IXUWKHU VXEGLYLGHG LQWR WZR
EURDGFDWHJRULHVEDVHGRQWDOXVVRXUFHSUR[LPLW\DQGJHRPHWULFIRUPRIWDOXVEORFNVIRUPLQJ
WKHFDYH7KHWDOXVVRXUFHSUR[LPLW\VXEGLYLVLRQPD\VXJJHVWWDOXVFDYHVIRUPHGE\LQVLWX
RU UHVLGXDO WDOXV EORFNV DVZHOO DV WKRVH IRUPHG E\ WUDQVSRUWHG WDOXV EORFNV%DVHG RQ WKH
JHRPHWU\ RI WDOXV EORFNV ZH PD\ KDYH WKRVH FDYHV IRUPHG E\ PDVVLYH DQG FRPSHWHQW
H[IROLDWLRQVKHHWVDQGWKRVHIRUPHGE\VSKHURLGDOEORFNV³
 
/DIiEULFDHVWUXFWXUDOHQODVURFDVPDJPiWLFDV(OGLDJUDPDFOiVLFRGH+DQV&ORRV
&URVV MRLQWV ORQJLWXGLQDO MRLQWV DQG IODWO\LQJ IDXOWV 3UREOHPV DQG VRPH DGGLWLRQV
9,'$/520$1,
 /RVPDJPDVJUDQtWLFRVLQWUX\HQFRPRIOXLGRVYLVFRVRVDWUDYpVGHIUDFWXUDVH[LVWHQWHV
HQODOLWRVIHUDGHWHQLpQGRVHFXDQGRHOPDJPDVHHQIUtD\ODSpUGLGDGHYROiWLOHVLQFUHPHQWDQ
VXYLVFRVLGDGSRUHQFLPDGHOXPEUDOGHIOXLGH](,&+(/%(5*3(7)25'+8,
	 =+$1*  /D HYROXFLyQ GHO PDJPD HVWi DVRFLDGD FRQ VX FULVWDOL]DFLyQ \
FRQVROLGDFLyQ\ ODVGLVFRQWLQXLGDGHV HVWUXFWXUDVRODPHQWHFRPLHQ]DD IRUPDUVHFXDQGRHO
PDJPDVHFRQYLHUWHHQPDWHULDOVyOLGR(VELHQFRQRFLGRTXH ODIiEULFDHVWUXFWXUDOQR WLHQH


&DYHV)RUPHG'LUHFWO\E\)ORZLQJ:DWHURU(URVLRQ&DYHVHQ
)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
(URVLRQVKRHKOHQGH
%RXOGHU)UDJPHQW&DYHVHQ
(URVLRQ%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHV)UDJPHQWDGRV\
(URVLRQDGRVVS
%ORFNWUXHPPHUKRHKOHQGH
(URVLRQVXHEHUGHFNXQJVKRHKOHQGH
%RXOGHU)UDJPHQW&DYHVHQ
(URVLRQ%RXOGHU&DYHVHQ
&XHYDVGH%ORTXHV)UDJPHQWDGRVVS
%ORFNWUXHPPHUKRHKOHQGH
(URVLRQVXHEHUGHFNXQJVKRHKOHQGH
6WUXFWXUDO&DYHVHQ
&XHYDV(VWUXFWXUDOHVVS
7HNWRQLNJHEXQGHQHKRHKOHQGH
&DYHV1RW)RUPHG'LUHFWO\E\:DWHUHQ
1R)RUPDGDV'LUHFWDPHQWHSRU$FFLyQGHO$JXDVS
:HDWKHULQJFDYHVHQ
&DYLGDGHVGH$OWHUDFLyQVS
$XVZLWWHUXQJHQGH
:HDWKHULQJFDYHVRU7DIRQH&DYHVHQ
&DYLGDGHV2ULJLQDGDVSRU$OWHUDFLyQVS
$XVZLWWHUXQJHQGH
7DIRQH:HDWKHUHGLQ+RQH\FRPE0RGH
7DIRQLVVS&DFKHLUDV&DFKRODVJD
2YHUVORSHG:DOOV&DYHVHQ
)UHQWHVVRFDYDGRVVS/DSDVJD
7DEOD7LSRVJHQpWLFRVGHFXHYDVHQJUDQLWRVLQFRUSRUDGRVSRU9$48(,52HWDODOFULWHULRGHILQLGR
SRU675,(%(/

 /DSUHVHQFLDGHODVPLVPDVPRUIRORJtDVWLSRVGHFXHYDV\PLFURIRUPDVDVRFLDGDVHQ
GLIHUHQWHV UHJLRQHVGHOJORERSDUHFH LQGLFDUTXH OD IRUPDFLyQGHHVWDVFDYLGDGHVQR
GHSHQGHQGHODVFRQGLFLRQHVDPELHQWDOHVTXHKDQDIHFWDGRDOPDFL]RGXUDQWHVXIDVH
H[yJHQDVLQRPDVELHQGHODLQIOXHQFLDTXHHMHUFHODHVWUXFWXUDGHOPDFL]RURFRVRHQOD
GHILQLFLyQGHODFDYLGDG
 3DUDODVFDYLGDGHVNiUVWLFDV(5$62\38/,1$VHxDODQTXH«([LVWHXQD
SUHSDUDFLyQ WHFWyQLFD TXH SUHILJXUD OD GLVSRVLFLyQ GHO GUHQDMH SRVWHULRU TXH VH
HVWDEOH]FD DVRFLDGD D OD DQLVRWURStD JHQHUDGD GXUDQWH VX KLVWRULD JHROyJLFD´ 3RU
WDQWR HVWD FRQVLGHUDFLyQ HVWDEOHFH TXH OD HVWUXFWXUD GH GUHQDMH HQ OD TXH VH
FRQILJXUDUi OD FXHYD TXHGD GHWHUPLQDGD HQ XQD HWDSD HQGyJHQD SUHYLD D OD
NDUVWLILFDFLyQGHOPDFL]RHLQGHSHQGLHQWHGHORVIDFWRUHV\FRQGLFLRQHVH[yJHQDVDODV
TXH VH YHD VRPHWLGR SRVWHULRUPHQWH (Q ORV VLVWHPDV SVHGXRNiUVWLFRV HQ URFDV
SOXWyQLFDVHOGUHQDMHVHSURGXFHVHJ~QORVSODQRVGHGLVFRQWLQXLGDGSULQFLSDO\RHQ
LQWHUVHFFLRQHV GH GLVWLQWDV IDPLOLDV GH GLVFRQWLQXLGDGHV SULQFLSDOHV 9$48(,52
  \ TXH VH KDEUtDQ GHVDUUROODGR GXUDQWH HO HPSOD]DPLHQWR GHO SOXWyQ
SUHYLDVDODH[LVWHQFLDGHODFXHYD\FX\RGUHQDMHDFWXDOPHQWHFRQILJXUDQ)DPLOLDVGH
GLDFODVDV YHUWLFDOHV RUWRJRQDOHV IDOODV SODQRV GH ODMDV LQFOX\HQGR EDQGDV GH FL]DOOD
DVRFLDGDV«

 2WURSUREOHPDTXHVHREVHUYDHQ ORVFULWHULRVJHQpWLFRV\PRUIRJHQpWLFRVHVTXHHQ
JHQHUDO QR SDUHFHQ FRQVLGHUDU OD IRUPD HQ VL PLVPD /DV FODVLILFDFLRQHV QR SDUHFHQ
FDUDFWHUL]DUHOYDFtRRHVSDFLRTXHGHILQHODFXHYD\VHHVWDEOHFHQODVWLSRORJtDVHQEDVHDODV
FDXVDV JHQpWLFDV TXH FRQILJXUDQ HO HVSDFLR VXEWHUUiQHR6HJ~Q HVWRXQD FXHYD IRUPDGDSRU
XQDGLDFODVDDELHUWDHQXQPRYLPLHQWRWHFWyQLFRVHLQWHUSUHWDUtDFRPRXQD³IRUPD´GLIHUHQWH
FRPSDUiQGROD FRQ HO KXHFR DVRFLDGR D XQD GLDFODVD DELHUWD SURGXFLGD SRU XQ PRYLPLHQWR
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
 (Q PXFKRV FDVRV HO ODMDPLHQWR FRUWD OD WH[WXUD PLQHUDO R ODV HVWUXFWXUDV GH IOXMR
PDJPiWLFRVFKOLHUHQRLQFOXVRODIiEULFDPDJQpWLFDORTXHLPSOLFDTXHHVWRVWLSRVGHIiEULFD
HVWUXFWXUDO VH KDQ GHVDUUROODGR FXDQGR HO PDJPD \D VH KD FRQVROLGDGR FRPR XQD URFD
$GHPiVHOKHFKRGHTXHODHVWUXFWXUDGHODMDVQRIRUPHSODQRVFRQWLQXRV\SDUDOHORVVLQRTXH
VHLPEULTXHQUHVSDOGDOD LGHDGHTXHVHKDQGHVDUUROODGRDFRQVHFXHQFLDGHODGHIRUPDFLyQ
SRU FL]DOOD HQ HO FRQWDFWR HQWUH HO FXHUSR PDJPiWLFR \ OD URFD HQFDMDQWH XQ FRQFHSWR
WRWDOPHQWHRSXHVWRDORTXHSRVWXODODKLSyWHVLVGHODGHVFDUJDHURVLYD/RPLVPRRFXUUHFRQ
HOSRO\JRQDOFUDFNLQJTXHVHDVRFLDDSURFHVRVGHHVWLUDPLHQWRWUDFFLyQDORODUJRGHSODQRV
GH FL]DOOD WRGDV HVWDV IRUPDV DSDUHFHQ DVRFLDGDV 9,'$/520$1Ë 7:,'$/(	
9,'$/520$1ËDODVSDUHGHVGHORVGLTXHVRODVODMDVVKHHWLQJGHODHVWUXFWXUDGH
ODMDV([LVWHXQFXDUWRWLSRGHHVWUXFWXUDODOODPDGDSVHXGRHVWUDWLILFDFLyQSVHXGREHGGLQJ
XQDWUDQVLFLyQDODHVWUXFWXUDGHODMDV\WDPELpQGHELGDDORVHVIXHU]RVGHFL]DOODTXHDFW~DQ
VREUH OD URFD GXUDQWH OD IDVH GH LQWUXVLyQ $SDUHFHQ WDQWR HQ URFDV SOXWyQLFDV FRPR HQ
FULSWRYROFiQLFDV9,'$/520$1Ë7:,'$/(	9,'$/520$1Ë
 ([LVWHQ SRU WDQWR FXDWUR WLSRV GH IiEULFD HVWUXFWXUDO HVWUXFWXUD GH ODMDV
SVHXGRHVWUDWLILFDFLyQURWXUDSROLJRQDO\GLV\XQFLyQHVIHURLGDOTXHVHSUHVHQWDQHQODVURFDV
LQWUXVLYDVPDJPiWLFDV \ WRGDV HOODV UHODFLRQDGDV FRQ OD IDVH LQWUXVLYD FXDQGRHOPDJPD VH
KDOODWRWDOPHQWHFRQVROLGDGR6HKDQORFDOL]DGRFXHYDVHVSHFtILFDPHQWHUHODFLRQDGDVFRQODV
HVWUXFWXUDVGHODMDV\FRQODSVHXGRHVWUDWLILFDFLyQ
 'XUDQWH ODVHFXHQFLDGH LQ\HFFLyQGHOPDJPDVHSURGXFHXQFRQWLQXRFDPELRHQ OD
IRUPDGHOFXHUSRLQWUXVLYR(OYROXPHQGHODSDUWHPyYLOIXQGLGDYDUtDDXPHQWDQGRVLHPSUH
\FXDQGROD LQ\HFFLyQGHQXHYRPDJPDFRQWLQ~DPLHQWUDV OD]RQDVyOLGDH[WHULRUVHYXHOYH
PiV\PiVJUXHVD\UtJLGD&RPRVHKDLQGLFDGRDQWHVODHVWUXFWXUDVyORVHJHQHUDHQVX]RQD
\D VROLGLILFDGD FX\D IRUPD \ GLPHQVLRQHV SXHGHQ YDULDU FRQWLQXDPHQWH GXUDQWH HO SURFHVR
LQWUXVLYR
 7RGRV ORV DXWRUHV 7+20$6  7:,'$/(  0,*21  DFHSWDQ
LPSOtFLWD R H[SOtFLWDPHQWH TXH OD PRUIRORJtD GH ORV UHOLHYHV JUDQtWLFRV HV GHELGD
SULQFLSDOPHQWH D OD H[SORWDFLyQ SRU OD DOWHUDFLyQ GH ORV VLVWHPDV GH MXQWDV /RV GLDJUDPDV
FOiVLFRV GH /,1721  *$51(5  7+20$6  7:,'$/( 
UHSHWLGRVHQ WRGRV ORV OLEURVGH WH[WRHVWiQEDVDGRVHQHOFURTXLVFOiVLFRGH&/226
TXH UHDOPHQWHHVXQDVLPSOLILFDFLyQGH OD UHDOLGDGGHELGRDTXHVRODPHQWHGLVWLQJXH
WUHV VLVWHPDV GH IUDFWXUDV KRUL]RQWDOHV \ YHUWLFDOHV SULQFLSDOPHQWH SODQDV \ ODV GLDFODVDV
FXUYDVGHH[IROLDFLyQGHEX]DPLHQWRYDULDEOH7+20$6\WDPELpQ7:,'$/(
SUHVHQWDQHVTXHPDVPiVSUy[LPRVDODUHDOLGDG\HQHOORVSXHGHYHUVHFRPRODIUHFXHQFLDHQ
HO HVSDFLDGR GH ORV SODQRV GH ODV GLVFRQWLQXLGDGHV VH UHGXFH SURJUHVLYDPHQWH FRQ OD
SURIXQGLGDGOOHJDQGRLQFOXVRDGHVDSDUHFHU7:,'$/(DOGHVSOD]DUVHGHVGHOD]RQD
PiVH[WHUQDKDFLDODPDVLQWHUQDGHOSOXWyQ
 /DPRUIRORJtDGHORVGLIHUHQWHVWLSRVGHIRUPDVJUDQtWLFDVHVWDUtDSUHGHWHUPLQDGDSRU
ODV FDUDFWHUtVWLFDV GH OD IUDFWXUDFLyQ IUHFXHQFLD PRUIRORJtD GLPHQVLRQHV UHODFLRQHV HQWUH
IDPLOLDV RULHQWDFLyQ HVSDFLDO« \ SRU WDQWR OD PRUIRORJtD GH ORV SDLVDMHV JUDQtWLFRV
GHSHQGHUiPiVGHORVIDFWRUHVHQGyJHQRVHVHQFLDOPHQWHWHFWyQLFRV\IUDFWXUDFLyQTXHGHORV
IDFWRUHV H[yJHQRV HURVLyQ \ DOWHUDFLyQ DXQTXH HV LQGLVFXWLEOH TXH HVWRV FRQWULEX\HQ
SRVWHULRUPHQWHGHIRUPDGHFLVLYDHQHOSURFHVRSRUFXDQWRD\XGDQDODH[SRVLFLyQGHODURFD
HQ VXSHUILFLH(VWR WDPSRFRHVWi HQFRQWUDGHTXH ORVSURFHVRVH[yJHQRV HyOLFRV IOXYLDOHV
JODFLDUHV GH HURVLyQ PDULQD GH DWDTXH TXtPLFR HWF VHDQ FDSDFHV GH RULJLQDU IRUPDV
HVSHFtILFDV FRPRDFDQDODGXUDV ULOOV SLWV DQGSDQV SRW KROHV HWFKHGSODWIRUPV YHQWLIDFWV
HWF


XQDGLVWULEXFLyQDOHDWRULDHQHOFXHUSRJUDQLWR\TXHSUHIHULEOHPHQWHVHGHVDUUROODHQVX]RQD
H[WHULRUFRQWDFWRHQWUHODLQWUXVLyQ\ODURFDFDMDGyQGHHOPDJDFRPLHQ]DSULPHURDHQIULDU
(Q OD ]RQD LQWHULRU GRQGH HO PDJPD SHUPDQHFH IXQGLGR GXUDQWH PiV WLHPSR ODV IiEULFDV
PDJPiWLFD\PDJQpWLFDVRQPHMRUFRQVHUYDGDVPLHQWUDVTXH ODIiEULFDHVWUXFWXUDOHVPHQRV
IUHFXHQWH\HVWiSHRUGHVDUUROODGD


 (QJHRPRUIRORJtDODVIRUPDVHVWiQUHODFLRQDGDVFRQSURFHVRVH[yJHQRVRFRQHOFOLPD
ORFXDOQRVLHPSUHHVFLHUWRDOPHQRVHQHOFDVRGHODPRUIRORJtDHQJUDQLWRV3RUHMHPSOROD
GLV\XQFLyQHVIHURLGDOHVXQWLSRGHIiEULFDHVWUXFWXUDOIUHFXHQWHHQOD]RQDGHFRQWDFWRHQWUHHO
PDJPD \ OD URFD HQFDMDQWH WDQWR HQ URFDV SOXWyQLFDV FRPR HQ FULSWRYROFiQLFDV $OJXQRV
DXWRUHV0,*21DWULEX\HQODGLV\XQFLyQHVIHURLGDODDOWHUDFLyQVXEHGiILFDORTXHQR
HVFRUUHFWRGHELGRDTXHHVWHWLSRGHIiEULFDVHGHVDUUROODHQ]RQDVGHORVFXHUSRVJUDQtWLFRV
DOHMDGRVGHO IUHQWHGHDOWHUDFLyQ ODDOWHUDFLyQDSURYHFKDHVWDHVWUXFWXUDSHURQR ODFUHD/R
PLVPRRFXUUH FRQ ODV HVWUXFWXUDVGH ODMDVTXHDOJXQRV DXWRUHV DWULEX\HQDGHVFDUJD HURVLYD
5$06$< 	 +8%%(5  FXDQGR HO SOXWyQ DOFDQ]D QLYHOHV FRUWLFDOHV VXSHUILFLDOHV
2WURVDXWRUHV 7:,'$/(7:,'$/(HWDO9,'$/520$1Ë	7:,'$/(
*211(50$11+*	0$1*$0 9,'$/520$1Ë  H[SOLFDQ ODV
HVWUXFWXUDV GH ODMDV FRPR RULJLQDGDV GXUDQWH OD LQWUXVLyQ \ DGHPiV FRQ XQ FODUR RULJHQ
HQGyJHQR GHELGR D OD SUHVHQFLD GH LQ\HFFLRQHV GH IDVHV PDJPiWLFDV WDUGtDV DSOLWDV R
SHJPDWLWDVHQWUHODVODMDVGHH[IROLDFLyQ7:,'$/(9,'$/520$1Ë

)LJXUD  'LIHUHQWHV HWDSDV HQ OD IRUPDFLyQ GH XQ LQVHOEHUJ HQ FRPELQDFLyQ FRQ OD DOWHUDFLyQ \ FRQ OD
HVWUXFWXUD7+20$69,'$/520$1, 
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
 (Q PXFKRV FDVRV HO ODMDPLHQWR FRUWD OD WH[WXUD PLQHUDO R ODV HVWUXFWXUDV GH IOXMR
PDJPiWLFRVFKOLHUHQRLQFOXVRODIiEULFDPDJQpWLFDORTXHLPSOLFDTXHHVWRVWLSRVGHIiEULFD
HVWUXFWXUDO VH KDQ GHVDUUROODGR FXDQGR HO PDJPD \D VH KD FRQVROLGDGR FRPR XQD URFD
$GHPiVHOKHFKRGHTXHODHVWUXFWXUDGHODMDVQRIRUPHSODQRVFRQWLQXRV\SDUDOHORVVLQRTXH
VHLPEULTXHQUHVSDOGDOD LGHDGHTXHVHKDQGHVDUUROODGRDFRQVHFXHQFLDGHODGHIRUPDFLyQ
SRU FL]DOOD HQ HO FRQWDFWR HQWUH HO FXHUSR PDJPiWLFR \ OD URFD HQFDMDQWH XQ FRQFHSWR
WRWDOPHQWHRSXHVWRDORTXHSRVWXODODKLSyWHVLVGHODGHVFDUJDHURVLYD/RPLVPRRFXUUHFRQ
HOSRO\JRQDOFUDFNLQJTXHVHDVRFLDDSURFHVRVGHHVWLUDPLHQWRWUDFFLyQDORODUJRGHSODQRV
GH FL]DOOD WRGDV HVWDV IRUPDV DSDUHFHQ DVRFLDGDV 9,'$/520$1Ë 7:,'$/(	
9,'$/520$1ËDODVSDUHGHVGHORVGLTXHVRODVODMDVVKHHWLQJGHODHVWUXFWXUDGH
ODMDV([LVWHXQFXDUWRWLSRGHHVWUXFWXUDODOODPDGDSVHXGRHVWUDWLILFDFLyQSVHXGREHGGLQJ
XQDWUDQVLFLyQDODHVWUXFWXUDGHODMDV\WDPELpQGHELGDDORVHVIXHU]RVGHFL]DOODTXHDFW~DQ
VREUH OD URFD GXUDQWH OD IDVH GH LQWUXVLyQ $SDUHFHQ WDQWR HQ URFDV SOXWyQLFDV FRPR HQ
FULSWRYROFiQLFDV9,'$/520$1Ë7:,'$/(	9,'$/520$1Ë
 ([LVWHQ SRU WDQWR FXDWUR WLSRV GH IiEULFD HVWUXFWXUDO HVWUXFWXUD GH ODMDV
SVHXGRHVWUDWLILFDFLyQURWXUDSROLJRQDO\GLV\XQFLyQHVIHURLGDOTXHVHSUHVHQWDQHQODVURFDV
LQWUXVLYDVPDJPiWLFDV \ WRGDV HOODV UHODFLRQDGDV FRQ OD IDVH LQWUXVLYD FXDQGRHOPDJPD VH
KDOODWRWDOPHQWHFRQVROLGDGR6HKDQORFDOL]DGRFXHYDVHVSHFtILFDPHQWHUHODFLRQDGDVFRQODV
HVWUXFWXUDVGHODMDV\FRQODSVHXGRHVWUDWLILFDFLyQ
 'XUDQWH ODVHFXHQFLDGH LQ\HFFLyQGHOPDJPDVHSURGXFHXQFRQWLQXRFDPELRHQ OD
IRUPDGHOFXHUSRLQWUXVLYR(OYROXPHQGHODSDUWHPyYLOIXQGLGDYDUtDDXPHQWDQGRVLHPSUH
\FXDQGROD LQ\HFFLyQGHQXHYRPDJPDFRQWLQ~DPLHQWUDV OD]RQDVyOLGDH[WHULRUVHYXHOYH
PiV\PiVJUXHVD\UtJLGD&RPRVHKDLQGLFDGRDQWHVODHVWUXFWXUDVyORVHJHQHUDHQVX]RQD
\D VROLGLILFDGD FX\D IRUPD \ GLPHQVLRQHV SXHGHQ YDULDU FRQWLQXDPHQWH GXUDQWH HO SURFHVR
LQWUXVLYR
 7RGRV ORV DXWRUHV 7+20$6  7:,'$/(  0,*21  DFHSWDQ
LPSOtFLWD R H[SOtFLWDPHQWH TXH OD PRUIRORJtD GH ORV UHOLHYHV JUDQtWLFRV HV GHELGD
SULQFLSDOPHQWH D OD H[SORWDFLyQ SRU OD DOWHUDFLyQ GH ORV VLVWHPDV GH MXQWDV /RV GLDJUDPDV
FOiVLFRV GH /,1721  *$51(5  7+20$6  7:,'$/( 
UHSHWLGRVHQ WRGRV ORV OLEURVGH WH[WRHVWiQEDVDGRVHQHOFURTXLVFOiVLFRGH&/226
TXH UHDOPHQWHHVXQDVLPSOLILFDFLyQGH OD UHDOLGDGGHELGRDTXHVRODPHQWHGLVWLQJXH
WUHV VLVWHPDV GH IUDFWXUDV KRUL]RQWDOHV \ YHUWLFDOHV SULQFLSDOPHQWH SODQDV \ ODV GLDFODVDV
FXUYDVGHH[IROLDFLyQGHEX]DPLHQWRYDULDEOH7+20$6\WDPELpQ7:,'$/(
SUHVHQWDQHVTXHPDVPiVSUy[LPRVDODUHDOLGDG\HQHOORVSXHGHYHUVHFRPRODIUHFXHQFLDHQ
HO HVSDFLDGR GH ORV SODQRV GH ODV GLVFRQWLQXLGDGHV VH UHGXFH SURJUHVLYDPHQWH FRQ OD
SURIXQGLGDGOOHJDQGRLQFOXVRDGHVDSDUHFHU7:,'$/(DOGHVSOD]DUVHGHVGHOD]RQD
PiVH[WHUQDKDFLDODPDVLQWHUQDGHOSOXWyQ
 /DPRUIRORJtDGHORVGLIHUHQWHVWLSRVGHIRUPDVJUDQtWLFDVHVWDUtDSUHGHWHUPLQDGDSRU
ODV FDUDFWHUtVWLFDV GH OD IUDFWXUDFLyQ IUHFXHQFLD PRUIRORJtD GLPHQVLRQHV UHODFLRQHV HQWUH
IDPLOLDV RULHQWDFLyQ HVSDFLDO« \ SRU WDQWR OD PRUIRORJtD GH ORV SDLVDMHV JUDQtWLFRV
GHSHQGHUiPiVGHORVIDFWRUHVHQGyJHQRVHVHQFLDOPHQWHWHFWyQLFRV\IUDFWXUDFLyQTXHGHORV
IDFWRUHV H[yJHQRV HURVLyQ \ DOWHUDFLyQ DXQTXH HV LQGLVFXWLEOH TXH HVWRV FRQWULEX\HQ
SRVWHULRUPHQWHGHIRUPDGHFLVLYDHQHOSURFHVRSRUFXDQWRD\XGDQDODH[SRVLFLyQGHODURFD
HQ VXSHUILFLH(VWR WDPSRFRHVWi HQFRQWUDGHTXH ORVSURFHVRVH[yJHQRV HyOLFRV IOXYLDOHV
JODFLDUHV GH HURVLyQ PDULQD GH DWDTXH TXtPLFR HWF VHDQ FDSDFHV GH RULJLQDU IRUPDV
HVSHFtILFDV FRPRDFDQDODGXUDV ULOOV SLWV DQGSDQV SRW KROHV HWFKHGSODWIRUPV YHQWLIDFWV
HWF


XQDGLVWULEXFLyQDOHDWRULDHQHOFXHUSRJUDQLWR\TXHSUHIHULEOHPHQWHVHGHVDUUROODHQVX]RQD
H[WHULRUFRQWDFWRHQWUHODLQWUXVLyQ\ODURFDFDMDGyQGHHOPDJDFRPLHQ]DSULPHURDHQIULDU
(Q OD ]RQD LQWHULRU GRQGH HO PDJPD SHUPDQHFH IXQGLGR GXUDQWH PiV WLHPSR ODV IiEULFDV
PDJPiWLFD\PDJQpWLFDVRQPHMRUFRQVHUYDGDVPLHQWUDVTXH ODIiEULFDHVWUXFWXUDOHVPHQRV
IUHFXHQWH\HVWiSHRUGHVDUUROODGD


 (QJHRPRUIRORJtDODVIRUPDVHVWiQUHODFLRQDGDVFRQSURFHVRVH[yJHQRVRFRQHOFOLPD
ORFXDOQRVLHPSUHHVFLHUWRDOPHQRVHQHOFDVRGHODPRUIRORJtDHQJUDQLWRV3RUHMHPSOROD
GLV\XQFLyQHVIHURLGDOHVXQWLSRGHIiEULFDHVWUXFWXUDOIUHFXHQWHHQOD]RQDGHFRQWDFWRHQWUHHO
PDJPD \ OD URFD HQFDMDQWH WDQWR HQ URFDV SOXWyQLFDV FRPR HQ FULSWRYROFiQLFDV $OJXQRV
DXWRUHV0,*21DWULEX\HQODGLV\XQFLyQHVIHURLGDODDOWHUDFLyQVXEHGiILFDORTXHQR
HVFRUUHFWRGHELGRDTXHHVWHWLSRGHIiEULFDVHGHVDUUROODHQ]RQDVGHORVFXHUSRVJUDQtWLFRV
DOHMDGRVGHO IUHQWHGHDOWHUDFLyQ ODDOWHUDFLyQDSURYHFKDHVWDHVWUXFWXUDSHURQR ODFUHD/R
PLVPRRFXUUH FRQ ODV HVWUXFWXUDVGH ODMDVTXHDOJXQRV DXWRUHV DWULEX\HQDGHVFDUJD HURVLYD
5$06$< 	 +8%%(5  FXDQGR HO SOXWyQ DOFDQ]D QLYHOHV FRUWLFDOHV VXSHUILFLDOHV
2WURVDXWRUHV 7:,'$/(7:,'$/(HWDO9,'$/520$1Ë	7:,'$/(
*211(50$11+*	0$1*$0 9,'$/520$1Ë  H[SOLFDQ ODV
HVWUXFWXUDV GH ODMDV FRPR RULJLQDGDV GXUDQWH OD LQWUXVLyQ \ DGHPiV FRQ XQ FODUR RULJHQ
HQGyJHQR GHELGR D OD SUHVHQFLD GH LQ\HFFLRQHV GH IDVHV PDJPiWLFDV WDUGtDV DSOLWDV R
SHJPDWLWDVHQWUHODVODMDVGHH[IROLDFLyQ7:,'$/(9,'$/520$1Ë

)LJXUD  'LIHUHQWHV HWDSDV HQ OD IRUPDFLyQ GH XQ LQVHOEHUJ HQ FRPELQDFLyQ FRQ OD DOWHUDFLyQ \ FRQ OD
HVWUXFWXUD7+20$69,'$/520$1, 
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

 'HWRGDVODVIRUPDVHQGyJHQDVODFDFKRODWDIRQHRFDYHUQRXVZHDWKHULQJHVXQFDVR
HVSHFLDO /D FDFKROD HV XQ WLSR HVSHFLDO GH FXHYD PX\ IUHFXHQWH HQ JUDQLWRV DXQTXH QR
H[FOXVLYRGHHVWDOLWRORJtD6HHQFXHQWUDQFRP~QPHQWHDSLpGHHVFDUSHHQORVERUQKDUGWVHQ
OD]RQDOtPLWHGHODHVWUXFWXUDGHODMDVRHQORVEORTXHVTXHUHVXOWDQGHOGHVPDQWHODPLHQWRGH
GLFKD HVWUXFWXUD 6LHPSUH DSDUHFHQ GHOLPLWDGDV SRU ORV SODQRV HVWUXFWXUDOHV H[IROLDFLyQ
FXDOTXLHUDTXHVHDVXRULHQWDFLyQKRUL]RQWDOYHUWLFDORLQWHUPHGLRV
 &RQVLGHUDGR FRPR XQD IRUPD H[yJHQD GXUDQWHPXFKRV DxRV VH KD UHODFLRQDGR FRQ
SURFHVRVVXEHGiILFRV\VXEDpUHRVH[yJHQRVFRQIXQGLHQGRHOPHFDQLVPRGHHYDFXDFLyQGHORV
PDWHULDOHVTXHVHJHQHUDQGXUDQWHODHYROXFLyQGHXQDWDIRQHFRQHOSURFHVRTXHJHQHUDHVWH
WLSRIRUPD(VWDIRUPDFLyQGHXQWDIRQHKDVLGRWDQMXVWLILFDGR./$(53(1&.
.9(/%(5*	3232))  ,.('$  ./$(5  FRPR UHVXOWDGR GH OD
KXPHFWDFLyQGHVHFDFLyQGHODURFDKDORFODVWLDHOKLHORGHVKLHORODVRVFLODFLRQHVWpUPLFDVR
ORVSURFHVRVHGiILFRVFXDQGRHOEORTXHWDIRQHWRGDYtDHVWiGHQWURGHOPDFL]RSRUORTXHHVWDV
IRUPDV VH KDQ FRQVLGHUDGR UHODFLRQDGDV FRQ DOJXQRV WLSRV GH FOLPD HVSHFtILFRV (VWD
LQWHUSUHWDFLyQVLQHPEDUJRQRHVFDSD]GHMXVWLILFDUHQWUHRWUDVFXHVWLRQHVQLODGLVWULEXFLyQ
DOHDWRULDGH ODV IRUPDV ORFDOPHQWHQL ODGLIHUHQWH HYROXFLyQHQWUH ODV VXSHUILFLHV LQWHUQDV\
H[WHUQDV GHO EORTXH QL OD H[WHQVLyQ PXQGLDO GHO IHQyPHQR 3RU HO FRQWUDULR FXDQGR VH
FRQVLGHUDODIRUPDFLyQ9,'$/520$1tGHXQWDIRQHFRPRGHELGRDODH[SORWDFLyQ
IDVH H[yJHQD SRU OD DOWHUDFLyQ GH OD HVWUXFWXUD LQWHUQD HQ XQD URFD HVWUXFWXUD GHELGD D OD
FRQFHQWUDFLyQ GH FDUJDV VREUH SXQWRV HVSHFtILFRV GH SODQRV HVWUXFWXUDOHV SUHYLRV IDVH
HQGyJHQDSURGXFLGDHQHOFDPSRGHGHIRUPDFLyQHOiVWLFDDOILQDOGHODIDVHGHHYROXFLyQGH
XQFXHUSRGHJUDQLWRWRGDVODVLQFHUWLGXPEUHVTXHQRUHVXHOYHQODVWHRUtDVH[yJHQDVFOiVLFDV
SDUDODIRUPDFLyQGHORVWDIRQHVRQDGHFXDGD\UDFLRQDOPHQWHH[SOLFDGDV

7LSRVGHFDYLGDGHVHQURFDVPDJPiWLFDV
 7HQLHQGRHQ FXHQWD ODV UHIHUHQFLDV VHxDODGDV HQ HO DSDUDWDGR OD DSUR[LPDFLyQ\
DQiOLVLVDODVFODVLILFDFLRQHVVREUHHOSVHXGRNDUVW\ODVFXHYDVGHODSDUWDGR\ODHVSHFLDO
UHODFLyQHQWUHDOJXQDVFXHYDV\ ORV WLSRVGH IiEULFDHVWUXFWXUDOHQHVWHDSDUWDGRVHSURSRQH
XQDFODVLILFDFLyQSDUDORVGLVWLQWRVWLSRVGHFXHYDVORFDOL]DGDVHQURFDVPDJPiWLFDV6HKDQ
UHYLVDGR IRWRJUDItDV GDWRV \ GHVFULSFLRQHV GHPiV GH  FXHYDV GHVDUUROODGDV HQ URFDV
PDJPiWLFDVGH WRGRHOPXQGR(OPDWHULDO VHKD UHYLVDGRDWHQGLHQGRHVSHFtILFDPHQWHD ORV
UDVJRVPRUIROyJLFRVHVSHFtILFRV\GHVFULWRVGHFDGDXQRGHHVWRVHVSDFLRVVXEWHUUiQHRV
 6H SURSRQH XQD FODVLILFDFLyQ GHVLHWH WLSRV GH FXHYDV GHVDUUROODGDV HQ URFDV
PDJPiWLFDV
 &XHYDVHVWUXFWXUDOHVRFDYLGDGHVDVRFLDGDVDGLDFODVDVIUDFWXUDVRGLVFRQWLQXLGDGHV
JHQHUDOPHQWHYHUWLFDOHVRVXEYHUWLFDOHV&XHYDVGHOtPLWHVSDUFLDOPHQWHFRQWLQXRVORV
ODELRV GH OD GLVFRQWLQXLGDG FRQ WHFKRV JHQHUDOPHQWH GLVFRQWLQXRV VHPLDELHUWRV \
FDUDFWHUL]DGRVSRUODSUHVHQFLDGHEORTXHV
 &XHYDVODSDVKHHWWDIRQLFDYLGDGHVGHVDUUROODGDVHQDVRFLDFLyQFRQODVEDQGDVGH
FL]DOOD R EDQGDV GH SVHXGRHVWUDWLILFDFLyQ FRQ VHFFLyQ DSUR[LPDGDPHQWH HOtSWLFD
SURJUHVDQGR\DGDSWiQGRVHDORVOtPLWHVGHODEDQGDGyQGHVHHPSOD]D
 &XHYDV DVRFLDGDV D HVWUXFWXUDV GH ODMDV \ GHWHUPLQDGDV SULQFLSDOPHQWH SRU ORV
SODQRVGHIROLDFLyQRODMDPLHQWR
 &XHYDV WDIRQH FDYLGDGHVGHEORTXH~QLFRGH OtPLWHVFRQWLQXRV\HPSOD]DGDVHQHO
LQWHULRUGHXQVyOREORTXH


 /D FRLQFLGHQFLD GH ODV PLVPDV IRUPDV HQ XQD JUDQ YDULHGDG GH DPELHQWHV
JHRGLQiPLFRV R EDMR PX\ GLIHUHQWHV FOLPDV QR VH GHEH H[FOXVLYDPHQWH D OD KHUHQFLD
JHRPRUIROyJLFDRDVXUHODFLyQFRQGHWHUPLQDGRVSURFHVRVH[yJHQRVVLQRDOKHFKRGHTXHODV
IRUPDV GH JUDQLWR KDQ VLGR RULJLQDGDV SRU OD H[SORWDFLyQ SRU DOWHUDFLyQ GH ODV HVWUXFWXUDV
HURVLRQDGDV GH IRUPD VLPLODU HQ WRGRV ORV FDVRV FRPR VLPLODU HV WDPELpQ HO SURFHVR GH
LQWUXVLyQHPSOD]DPLHQWRGHODVURFDVPDJPiWLFDV




)LJXUD'LDJUDPDGHXQSOXWyQPRVWUDQGRODHVTXLVWRVLGDGIROLDFLyQGHVDUUROODGDVSDUDOHODVDORVFRQWDFWRV
GHOJUDQLWR\TXHVHGHVYDQHFHQDPHGLGDTXHDYDQ]DKDFLDHOLQWHULRUGHOFXHUSRPDJPiWLFR+,//(6
(OHPHQWVRIVWUXFWXUDO*HRORJ\6KHUERQ+LOOV(G

)LJXUD'LDJUDPDGH&ORRVPRVWUDQGRORVSULQFLSDOHVWLSRVGHMXQWDVHQXQSOXWyQ&/226 
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

 'HWRGDVODVIRUPDVHQGyJHQDVODFDFKRODWDIRQHRFDYHUQRXVZHDWKHULQJHVXQFDVR
HVSHFLDO /D FDFKROD HV XQ WLSR HVSHFLDO GH FXHYD PX\ IUHFXHQWH HQ JUDQLWRV DXQTXH QR
H[FOXVLYRGHHVWDOLWRORJtD6HHQFXHQWUDQFRP~QPHQWHDSLpGHHVFDUSHHQORVERUQKDUGWVHQ
OD]RQDOtPLWHGHODHVWUXFWXUDGHODMDVRHQORVEORTXHVTXHUHVXOWDQGHOGHVPDQWHODPLHQWRGH
GLFKD HVWUXFWXUD 6LHPSUH DSDUHFHQ GHOLPLWDGDV SRU ORV SODQRV HVWUXFWXUDOHV H[IROLDFLyQ
FXDOTXLHUDTXHVHDVXRULHQWDFLyQKRUL]RQWDOYHUWLFDORLQWHUPHGLRV
 &RQVLGHUDGR FRPR XQD IRUPD H[yJHQD GXUDQWHPXFKRV DxRV VH KD UHODFLRQDGR FRQ
SURFHVRVVXEHGiILFRV\VXEDpUHRVH[yJHQRVFRQIXQGLHQGRHOPHFDQLVPRGHHYDFXDFLyQGHORV
PDWHULDOHVTXHVHJHQHUDQGXUDQWHODHYROXFLyQGHXQDWDIRQHFRQHOSURFHVRTXHJHQHUDHVWH
WLSRIRUPD(VWDIRUPDFLyQGHXQWDIRQHKDVLGRWDQMXVWLILFDGR./$(53(1&.
.9(/%(5*	3232))  ,.('$  ./$(5  FRPR UHVXOWDGR GH OD
KXPHFWDFLyQGHVHFDFLyQGHODURFDKDORFODVWLDHOKLHORGHVKLHORODVRVFLODFLRQHVWpUPLFDVR
ORVSURFHVRVHGiILFRVFXDQGRHOEORTXHWDIRQHWRGDYtDHVWiGHQWURGHOPDFL]RSRUORTXHHVWDV
IRUPDV VH KDQ FRQVLGHUDGR UHODFLRQDGDV FRQ DOJXQRV WLSRV GH FOLPD HVSHFtILFRV (VWD
LQWHUSUHWDFLyQVLQHPEDUJRQRHVFDSD]GHMXVWLILFDUHQWUHRWUDVFXHVWLRQHVQLODGLVWULEXFLyQ
DOHDWRULDGH ODV IRUPDV ORFDOPHQWHQL ODGLIHUHQWH HYROXFLyQHQWUH ODV VXSHUILFLHV LQWHUQDV\
H[WHUQDV GHO EORTXH QL OD H[WHQVLyQ PXQGLDO GHO IHQyPHQR 3RU HO FRQWUDULR FXDQGR VH
FRQVLGHUDODIRUPDFLyQ9,'$/520$1tGHXQWDIRQHFRPRGHELGRDODH[SORWDFLyQ
IDVH H[yJHQD SRU OD DOWHUDFLyQ GH OD HVWUXFWXUD LQWHUQD HQ XQD URFD HVWUXFWXUD GHELGD D OD
FRQFHQWUDFLyQ GH FDUJDV VREUH SXQWRV HVSHFtILFRV GH SODQRV HVWUXFWXUDOHV SUHYLRV IDVH
HQGyJHQDSURGXFLGDHQHOFDPSRGHGHIRUPDFLyQHOiVWLFDDOILQDOGHODIDVHGHHYROXFLyQGH
XQFXHUSRGHJUDQLWRWRGDVODVLQFHUWLGXPEUHVTXHQRUHVXHOYHQODVWHRUtDVH[yJHQDVFOiVLFDV
SDUDODIRUPDFLyQGHORVWDIRQHVRQDGHFXDGD\UDFLRQDOPHQWHH[SOLFDGDV

7LSRVGHFDYLGDGHVHQURFDVPDJPiWLFDV
 7HQLHQGRHQ FXHQWD ODV UHIHUHQFLDV VHxDODGDV HQ HO DSDUDWDGR OD DSUR[LPDFLyQ\
DQiOLVLVDODVFODVLILFDFLRQHVVREUHHOSVHXGRNDUVW\ODVFXHYDVGHODSDUWDGR\ODHVSHFLDO
UHODFLyQHQWUHDOJXQDVFXHYDV\ ORV WLSRVGH IiEULFDHVWUXFWXUDOHQHVWHDSDUWDGRVHSURSRQH
XQDFODVLILFDFLyQSDUDORVGLVWLQWRVWLSRVGHFXHYDVORFDOL]DGDVHQURFDVPDJPiWLFDV6HKDQ
UHYLVDGR IRWRJUDItDV GDWRV \ GHVFULSFLRQHV GHPiV GH  FXHYDV GHVDUUROODGDV HQ URFDV
PDJPiWLFDVGH WRGRHOPXQGR(OPDWHULDO VHKD UHYLVDGRDWHQGLHQGRHVSHFtILFDPHQWHD ORV
UDVJRVPRUIROyJLFRVHVSHFtILFRV\GHVFULWRVGHFDGDXQRGHHVWRVHVSDFLRVVXEWHUUiQHRV
 6H SURSRQH XQD FODVLILFDFLyQ GHVLHWH WLSRV GH FXHYDV GHVDUUROODGDV HQ URFDV
PDJPiWLFDV
 &XHYDVHVWUXFWXUDOHVRFDYLGDGHVDVRFLDGDVDGLDFODVDVIUDFWXUDVRGLVFRQWLQXLGDGHV
JHQHUDOPHQWHYHUWLFDOHVRVXEYHUWLFDOHV&XHYDVGHOtPLWHVSDUFLDOPHQWHFRQWLQXRVORV
ODELRV GH OD GLVFRQWLQXLGDG FRQ WHFKRV JHQHUDOPHQWH GLVFRQWLQXRV VHPLDELHUWRV \
FDUDFWHUL]DGRVSRUODSUHVHQFLDGHEORTXHV
 &XHYDVODSDVKHHWWDIRQLFDYLGDGHVGHVDUUROODGDVHQDVRFLDFLyQFRQODVEDQGDVGH
FL]DOOD R EDQGDV GH SVHXGRHVWUDWLILFDFLyQ FRQ VHFFLyQ DSUR[LPDGDPHQWH HOtSWLFD
SURJUHVDQGR\DGDSWiQGRVHDORVOtPLWHVGHODEDQGDGyQGHVHHPSOD]D
 &XHYDV DVRFLDGDV D HVWUXFWXUDV GH ODMDV \ GHWHUPLQDGDV SULQFLSDOPHQWH SRU ORV
SODQRVGHIROLDFLyQRODMDPLHQWR
 &XHYDV WDIRQH FDYLGDGHVGHEORTXH~QLFRGH OtPLWHVFRQWLQXRV\HPSOD]DGDVHQHO
LQWHULRUGHXQVyOREORTXH


 /D FRLQFLGHQFLD GH ODV PLVPDV IRUPDV HQ XQD JUDQ YDULHGDG GH DPELHQWHV
JHRGLQiPLFRV R EDMR PX\ GLIHUHQWHV FOLPDV QR VH GHEH H[FOXVLYDPHQWH D OD KHUHQFLD
JHRPRUIROyJLFDRDVXUHODFLyQFRQGHWHUPLQDGRVSURFHVRVH[yJHQRVVLQRDOKHFKRGHTXHODV
IRUPDV GH JUDQLWR KDQ VLGR RULJLQDGDV SRU OD H[SORWDFLyQ SRU DOWHUDFLyQ GH ODV HVWUXFWXUDV
HURVLRQDGDV GH IRUPD VLPLODU HQ WRGRV ORV FDVRV FRPR VLPLODU HV WDPELpQ HO SURFHVR GH
LQWUXVLyQHPSOD]DPLHQWRGHODVURFDVPDJPiWLFDV




)LJXUD'LDJUDPDGHXQSOXWyQPRVWUDQGRODHVTXLVWRVLGDGIROLDFLyQGHVDUUROODGDVSDUDOHODVDORVFRQWDFWRV
GHOJUDQLWR\TXHVHGHVYDQHFHQDPHGLGDTXHDYDQ]DKDFLDHOLQWHULRUGHOFXHUSRPDJPiWLFR+,//(6
(OHPHQWVRIVWUXFWXUDO*HRORJ\6KHUERQ+LOOV(G

)LJXUD'LDJUDPDGH&ORRVPRVWUDQGRORVSULQFLSDOHVWLSRVGHMXQWDVHQXQSOXWyQ&/226 
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
HVWHWLSRGHFDYLGDGHVFRPR³$QDUURZYHUWLFDOFDYHRUFDYHSDVDJJHDORQJDILVVXUH)LVVXUHV
ZLQGHQRXWWREHFRPHZHOOVRUYHUWLFDOVKDIWV´
 &OiUDPHQWH HV XQ WLSR GH FXHYD LQGHSHQGLHQWH GHO PDWHULDO R OLWRORJtD $Vt SRU
HMHPSOR HO DWODV GH &+$5%(57 	 &285%21  FLWD FXHYDV GH ILVXUD HQ URFDV
YROFiQLFDV \ DUHQLVFDV 9(,*$ 	 9(,*$  FLWDQ FXHYDV HQ SURIXQGDV JULHWDV
ORFDOL]DGDV D PGH DOWXUD HQ0RQWHGHUUDPR 2XUHQVH HQXQD ]RQDGH DOWHUQDQFLD GH
DUHQLVFDVFXDUFLWDV\SL]DUUDV+RMD0$*1$,*0(<HQ9$48(,52
VH HVWXGLD XQD FXHYD HVWUXFWXUDO TXH FRQIRUPD XQD VLPD HQ FXDU]R ,QFOXVR DSDUHFHQ HQ HO
NDUVW HQ IRUPD GH FXHYDV HVWUHFKDV GH SURJUHVLyQ VXEYHUWLFDO GHVDUUROODGDV VLJXLHQGR XQD
ILVXUDDXQTXHVHGHVDUUROODQWDQWRSRUDSHUWXUDPHFiQLFDFRPRSRUGLVROXFLyQSUHIHUHQWHHQHO
SODQRGHGLVFRQWLQXLGDG



 $JUDQGHVUDVJRVVHUtDQFXHYDVFRQOtPLWHVFRQWLQXRVORVODELRVGHODGLVFRQWLQXLGDG
\WHFKRVJHQHUDOPHQWHGLVFRQWLQXRVVHPLDELHUWRV\FDUDFWHUL]DGRVSRUODSUHVHQFLDGHEORTXHV
FDtGRV
 7HQLHQGR HQ FXHQWD OD FDXVD TXH RULJLQD OD DSHUWXUDPHFiQLFD GH OD GLVFRQWLQXLGDG
675,%(/  FRQVLGHUD YDULRV VXEWLSRV JHQpWLFRV$Vt SRU HMHPSOR ODV FDYLGDGHV GH
ILVXUDTXHSURJUHVDQDSUR[LPDGDPHQWHSDUDOHODVDODODGHUD\TXHKDQVLGRJHQHUDGDVSRUHO
GHVOL]DPLHQWRGHORVEORTXHVDIDYRUGHODSHQGLHQWHIRUPDQHOVXEWLSRGHFDYLGDGHVGHILVXUD
SRU GHVOL]DPLHQWR 5RFN6OLGH )LVVXUH &DYHV HQ $EULVVVSDOWH GH 2WUR VXEWLSR
PHQFLRQDGR FRP~QPHQWH HQ OD OLWHUDWXUD VRQ ODV FXHYDV WHFWyQLFDV 7HFWRQLF &DYHV HQ
&RQHVWHWpUPLQRVHGHQRPLQDUtDQDODVFDYLGDGHVJHQHUDGDVSRUHOPRYLPLHQWRGHODVURFDV
GHELGRDHVIXHU]RVWHQVLRQDOHVPHFKDQLFDOVWUHVVPRYLQJURFNVUHOLHIGLVFKDUJH(OWpUPLQR
³FXHYD WHFWyQLFD´ HV EDVWDQWH DPELJXR 3DUD DOJXQRV DXWRUHV OD XWLOL]DFLyQ GHO WpUPLQR
WHFWyQLFRQRVHUtDFRUUHFWDGHELGRDTXHLPSOLFDUtDSURFHVRVHQGyJHQRVFXDQGRHVWH WLSRGH
FDYLGDGHV FRQVLGHUDQ TXH VH RULJLQDUtDQ SRU SURFHVRV H[yJHQRV ),/('  ODV GHILQH
FRPR ³$ FDYH IRUPHG E\ VRPH IRUP RI JURXQG PRYHPHQW 7KH PRVW FRPPRQ LV GXH WR
ODQGVOLGLQJLQD MRLQWHGURFN OHDYLQJDQRSHQILVVXUHFDYHSDUDOOHO WR WKH OLQHRI WKHKLOOVLGH
)LJXUD  (MHPSORV GH FXHYDV HVWUXFWXUDOHV 7RGDV HOODV HVWiQ FDUDFWHUL]DGDV SRU GHVDUUROODU ODV JDOHUtDV HQ
DOJ~Q SODQR GH GLVFRQWLQXLGDG SULQFLSDO D 6LPD GHA Furna 9DOHQoD 3RUWXJDO EAs Ghallas 6HUUD GR
*DOLxHLUR9LQFLRV3RQWHYHGUDF7UDPRGHFDxyQVXEWHUUiQHRGHO6LVWHPDGHO Folón9LJR3RQWHYHGUD 


 &XHYDV IRUPDGDV SRU OD DFXPXODFLyQ GH EORTXHV 6H GLVWLQJXHQ WUHV VXEWLSRV HQ
EDVHDODVSDUWLFXODULGDGHVGHOFDPSRGHEORTXHV\DODJHRPHWUtDGHORVEORTXHV
 &XHYDV DVRFLDGDV D UtRV GH EORTXHV HVWR HV D DFXPXODFLRQHV GH EORTXHV HQ HO
IRQGRGHXQYDOOHFDUDFWHUL]DGDSRUVXH[WHQVLyQOLQHDOVLJXLHQGRHOSURSLRYDOOH
\ SRU OD LQWHUDFFLyQ HQWUH HO FDRV GH EORTXHV \ ODV DJXDV HQ FLUFXODFLyQ SRU HO
SURSLRYDOOH
 &XHYDVDVRFLDGDVDPDUHVGHEORTXHVHVWRHVDDFXPXODFLRQHVGHEORTXHVGHJUDQ
H[WHQVLyQ
 &XHYDV IRUPDGDVSRU DFXPXODFLRQHVGHEORTXHV FRQSRFRPRYLPLHQWR ³LQ VLWX´
SURGXFLGDVSRUIHQyPHQRVGHFUHHSURFRVRRUHSWDFLyQ
 &XHYDV YROFiQLFDV TXH VRQ FXHYDV DVRFLDGDV FRQ URFDV HUXSWLYDV \ TXH SUHVHQWDQ
WUHVVXEWLSRV
 7XERVGHODYD
 &XHYDV\SR]RVGHH[KDODFLyQ
 &XHYDVPROGHVGH iUEROHV LQFOX\HQGR ODV IRUPDGDVSRU ODYD FRPR ODV IRUPDGDV
SRUGHVOL]DPLHQWRVGHODKDU
 &XHYDV GH HURVLyQPDULQD IXUQDV TXH HQ JHQHUDO VRQ FXHYDV GH WLSR HVWUXFWXUDO
DVRFLDGDPD\RULWDULDPHQWHDGLVFRQWLQXLGHVYHUWLFDOHVRVXEYHUWLFDOHVSRUH[SORWDFLyQ
GLUHFWD\HQVDFKDPLHQWRGH ODGLVFRQWLQXLGDGRSRUH[SORWDFLyQGH ORVGHSyVLWRVTXH
UHOOHQDQ HVWDV GLVFRQWLQXLGDGHV$O PHQRV ORFDOPHQWH VH KDQ LGHQWLILFDGR RWURV GRV
VXEWLSRVGHFXHYDPDULQD&XHYDVIRUPDGDVSRUODHURVLyQGHXQJUDQLWRLGHDOWHUDGR\
FXHYDV IRUPDGDV SRU OD H[SORWDFLyQ GHO FRQWDFWR GH GHSyVLWRV TXH IRVLOL]DQ XQD
SODWDIRUPDFRVWHUDPiVDQWLJXD

 &RQHVWRVWLSRVEDVHVHSUHWHQGHHVWDEOHFHUXQDDSUR[LPDFLyQ\FDUDFWHUL]DFLyQGHORV
HVSDFLRVVXEWHUUiQHRVWLSRTXHVHKDQ LGHQWLILFDGRVLQROYLGDUTXHPXFKDVGH ODVJUDQGHV
FXHYDVHQHVWH WLSRGH URFDV VRQHVSDFLRV VXEWHUUiQHRVFRPSOHMRVSROLJpQLFRV\SROLIiVLFRV
9$48(,52HQORVTXHSXHGHQFRQFXUULUGLYHUVDVPRUIRORJtDVGLVWLQWRVVXEWLSRVGH
FXHYDVFRQGLIHUHQWHVJpQHVLV
 7DPELpQ SDUD GHVDUUROODU DGHFXDGDPHQWH HVWD 7HVLV HV FRQYHQLHQWH GHGLFDU XQ
DSDUWDGR D DTXHOODV FXHYDV GHVDUUROODGDV HQ RWUR WLSR GH URFDV SHUR TXH SUHVHQWDQ IRUPDV
FRQYHUJHQWHV ,QFOXLUHPRV DVt FDYLGDGHV GHVDUUROODGDV HQ GLTXHV GH FXDU]R \ ODV FXHYDV
GHVDUUROODGDVHQFXDUFLWDV

&XHYDVHVWUXFWXUDOHVGHVDUROODGDVDIDYRUGHSODQRVGHGLVFRQWLQXLGDGSULQFLSDO
 (QWHQGHPRV SRU FXHYDV HVWUXFWXUDOHV DTXHOODV FDYLGDGHV DVRFLDGDV D GLDFODVDV
IUDFWXUDVRGLVFRQWLQXLGDGHVSULQFLSDOHVJHQHUDOPHQWHYHUWLFDOHVRVXEYHUWLFDOHV
 /DFXHYDHVWUXFWXUDOPiVVLPSOHHVODGHVDUUROODGDSRUDSHUWXUDGHXQD~QLFDIUDFWXUD
(VWH WLSR GH FDYLGDGHV DSDUHFH HQ OD OLWHUDWXUD FRPR FXHYDV GH ILVXUD )LVVXUH&DYHV HQ
6SDOWHQKRHKOHQGH675,(%(/2WURVDXWRUHVKDFHQXVRGHOWpUPLQRFUHYLFHFDYHV
6-g%(5*+$//,'$<HQWHQGLHQGRFRPRFUHYLFH³$VPDOOQDUURZFUDFNRU
VSDFH HVSHFLDOO\ LQ WKH VXUIDFH RI URFN´ 675,(%(/  ODV GHILQH FRPR FDYLGDGHV
RULJLQDGDV SRU OD DSHUWXUDPHFiQLFD GH XQD GLVFRQWLQXLGDG MXQWD GLDFODVD« D SDUWLU GHO
PRYLPLHQWR GH PiV R PHQRV SDUWHV GH XQD URFD DEULHQGR JDOHUtDV R SDVDMHV OR
VXILFLHQWHPHQWH DPSOLRV D IDYRU GH HVWDV GLVFRQWLQXLGDGHV 7DPELpQ ),/('  GHILQH
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
HVWHWLSRGHFDYLGDGHVFRPR³$QDUURZYHUWLFDOFDYHRUFDYHSDVDJJHDORQJDILVVXUH)LVVXUHV
ZLQGHQRXWWREHFRPHZHOOVRUYHUWLFDOVKDIWV´
 &OiUDPHQWH HV XQ WLSR GH FXHYD LQGHSHQGLHQWH GHO PDWHULDO R OLWRORJtD $Vt SRU
HMHPSOR HO DWODV GH &+$5%(57 	 &285%21  FLWD FXHYDV GH ILVXUD HQ URFDV
YROFiQLFDV \ DUHQLVFDV 9(,*$ 	 9(,*$  FLWDQ FXHYDV HQ SURIXQGDV JULHWDV
ORFDOL]DGDV D PGH DOWXUD HQ0RQWHGHUUDPR 2XUHQVH HQXQD ]RQDGH DOWHUQDQFLD GH
DUHQLVFDVFXDUFLWDV\SL]DUUDV+RMD0$*1$,*0(<HQ9$48(,52
VH HVWXGLD XQD FXHYD HVWUXFWXUDO TXH FRQIRUPD XQD VLPD HQ FXDU]R ,QFOXVR DSDUHFHQ HQ HO
NDUVW HQ IRUPD GH FXHYDV HVWUHFKDV GH SURJUHVLyQ VXEYHUWLFDO GHVDUUROODGDV VLJXLHQGR XQD
ILVXUDDXQTXHVHGHVDUUROODQWDQWRSRUDSHUWXUDPHFiQLFDFRPRSRUGLVROXFLyQSUHIHUHQWHHQHO
SODQRGHGLVFRQWLQXLGDG



 $JUDQGHVUDVJRVVHUtDQFXHYDVFRQOtPLWHVFRQWLQXRVORVODELRVGHODGLVFRQWLQXLGDG
\WHFKRVJHQHUDOPHQWHGLVFRQWLQXRVVHPLDELHUWRV\FDUDFWHUL]DGRVSRUODSUHVHQFLDGHEORTXHV
FDtGRV
 7HQLHQGR HQ FXHQWD OD FDXVD TXH RULJLQD OD DSHUWXUDPHFiQLFD GH OD GLVFRQWLQXLGDG
675,%(/  FRQVLGHUD YDULRV VXEWLSRV JHQpWLFRV$Vt SRU HMHPSOR ODV FDYLGDGHV GH
ILVXUDTXHSURJUHVDQDSUR[LPDGDPHQWHSDUDOHODVDODODGHUD\TXHKDQVLGRJHQHUDGDVSRUHO
GHVOL]DPLHQWRGHORVEORTXHVDIDYRUGHODSHQGLHQWHIRUPDQHOVXEWLSRGHFDYLGDGHVGHILVXUD
SRU GHVOL]DPLHQWR 5RFN6OLGH )LVVXUH &DYHV HQ $EULVVVSDOWH GH 2WUR VXEWLSR
PHQFLRQDGR FRP~QPHQWH HQ OD OLWHUDWXUD VRQ ODV FXHYDV WHFWyQLFDV 7HFWRQLF &DYHV HQ
&RQHVWHWpUPLQRVHGHQRPLQDUtDQDODVFDYLGDGHVJHQHUDGDVSRUHOPRYLPLHQWRGHODVURFDV
GHELGRDHVIXHU]RVWHQVLRQDOHVPHFKDQLFDOVWUHVVPRYLQJURFNVUHOLHIGLVFKDUJH(OWpUPLQR
³FXHYD WHFWyQLFD´ HV EDVWDQWH DPELJXR 3DUD DOJXQRV DXWRUHV OD XWLOL]DFLyQ GHO WpUPLQR
WHFWyQLFRQRVHUtDFRUUHFWDGHELGRDTXHLPSOLFDUtDSURFHVRVHQGyJHQRVFXDQGRHVWH WLSRGH
FDYLGDGHV FRQVLGHUDQ TXH VH RULJLQDUtDQ SRU SURFHVRV H[yJHQRV ),/('  ODV GHILQH
FRPR ³$ FDYH IRUPHG E\ VRPH IRUP RI JURXQG PRYHPHQW 7KH PRVW FRPPRQ LV GXH WR
ODQGVOLGLQJLQD MRLQWHGURFN OHDYLQJDQRSHQILVVXUHFDYHSDUDOOHO WR WKH OLQHRI WKHKLOOVLGH
)LJXUD  (MHPSORV GH FXHYDV HVWUXFWXUDOHV 7RGDV HOODV HVWiQ FDUDFWHUL]DGDV SRU GHVDUUROODU ODV JDOHUtDV HQ
DOJ~Q SODQR GH GLVFRQWLQXLGDG SULQFLSDO D 6LPD GHA Furna 9DOHQoD 3RUWXJDO EAs Ghallas 6HUUD GR
*DOLxHLUR9LQFLRV3RQWHYHGUDF7UDPRGHFDxyQVXEWHUUiQHRGHO6LVWHPDGHO Folón9LJR3RQWHYHGUD 


 &XHYDV IRUPDGDV SRU OD DFXPXODFLyQ GH EORTXHV 6H GLVWLQJXHQ WUHV VXEWLSRV HQ
EDVHDODVSDUWLFXODULGDGHVGHOFDPSRGHEORTXHV\DODJHRPHWUtDGHORVEORTXHV
 &XHYDV DVRFLDGDV D UtRV GH EORTXHV HVWR HV D DFXPXODFLRQHV GH EORTXHV HQ HO
IRQGRGHXQYDOOHFDUDFWHUL]DGDSRUVXH[WHQVLyQOLQHDOVLJXLHQGRHOSURSLRYDOOH
\ SRU OD LQWHUDFFLyQ HQWUH HO FDRV GH EORTXHV \ ODV DJXDV HQ FLUFXODFLyQ SRU HO
SURSLRYDOOH
 &XHYDVDVRFLDGDVDPDUHVGHEORTXHVHVWRHVDDFXPXODFLRQHVGHEORTXHVGHJUDQ
H[WHQVLyQ
 &XHYDV IRUPDGDVSRU DFXPXODFLRQHVGHEORTXHV FRQSRFRPRYLPLHQWR ³LQ VLWX´
SURGXFLGDVSRUIHQyPHQRVGHFUHHSURFRVRRUHSWDFLyQ
 &XHYDV YROFiQLFDV TXH VRQ FXHYDV DVRFLDGDV FRQ URFDV HUXSWLYDV \ TXH SUHVHQWDQ
WUHVVXEWLSRV
 7XERVGHODYD
 &XHYDV\SR]RVGHH[KDODFLyQ
 &XHYDVPROGHVGH iUEROHV LQFOX\HQGR ODV IRUPDGDVSRU ODYD FRPR ODV IRUPDGDV
SRUGHVOL]DPLHQWRVGHODKDU
 &XHYDV GH HURVLyQPDULQD IXUQDV TXH HQ JHQHUDO VRQ FXHYDV GH WLSR HVWUXFWXUDO
DVRFLDGDPD\RULWDULDPHQWHDGLVFRQWLQXLGHVYHUWLFDOHVRVXEYHUWLFDOHVSRUH[SORWDFLyQ
GLUHFWD\HQVDFKDPLHQWRGH ODGLVFRQWLQXLGDGRSRUH[SORWDFLyQGH ORVGHSyVLWRVTXH
UHOOHQDQ HVWDV GLVFRQWLQXLGDGHV$O PHQRV ORFDOPHQWH VH KDQ LGHQWLILFDGR RWURV GRV
VXEWLSRVGHFXHYDPDULQD&XHYDVIRUPDGDVSRUODHURVLyQGHXQJUDQLWRLGHDOWHUDGR\
FXHYDV IRUPDGDV SRU OD H[SORWDFLyQ GHO FRQWDFWR GH GHSyVLWRV TXH IRVLOL]DQ XQD
SODWDIRUPDFRVWHUDPiVDQWLJXD

 &RQHVWRVWLSRVEDVHVHSUHWHQGHHVWDEOHFHUXQDDSUR[LPDFLyQ\FDUDFWHUL]DFLyQGHORV
HVSDFLRVVXEWHUUiQHRVWLSRTXHVHKDQ LGHQWLILFDGRVLQROYLGDUTXHPXFKDVGH ODVJUDQGHV
FXHYDVHQHVWH WLSRGH URFDV VRQHVSDFLRV VXEWHUUiQHRVFRPSOHMRVSROLJpQLFRV\SROLIiVLFRV
9$48(,52HQORVTXHSXHGHQFRQFXUULUGLYHUVDVPRUIRORJtDVGLVWLQWRVVXEWLSRVGH
FXHYDVFRQGLIHUHQWHVJpQHVLV
 7DPELpQ SDUD GHVDUUROODU DGHFXDGDPHQWH HVWD 7HVLV HV FRQYHQLHQWH GHGLFDU XQ
DSDUWDGR D DTXHOODV FXHYDV GHVDUUROODGDV HQ RWUR WLSR GH URFDV SHUR TXH SUHVHQWDQ IRUPDV
FRQYHUJHQWHV ,QFOXLUHPRV DVt FDYLGDGHV GHVDUUROODGDV HQ GLTXHV GH FXDU]R \ ODV FXHYDV
GHVDUUROODGDVHQFXDUFLWDV

&XHYDVHVWUXFWXUDOHVGHVDUROODGDVDIDYRUGHSODQRVGHGLVFRQWLQXLGDGSULQFLSDO
 (QWHQGHPRV SRU FXHYDV HVWUXFWXUDOHV DTXHOODV FDYLGDGHV DVRFLDGDV D GLDFODVDV
IUDFWXUDVRGLVFRQWLQXLGDGHVSULQFLSDOHVJHQHUDOPHQWHYHUWLFDOHVRVXEYHUWLFDOHV
 /DFXHYDHVWUXFWXUDOPiVVLPSOHHVODGHVDUUROODGDSRUDSHUWXUDGHXQD~QLFDIUDFWXUD
(VWH WLSR GH FDYLGDGHV DSDUHFH HQ OD OLWHUDWXUD FRPR FXHYDV GH ILVXUD )LVVXUH&DYHV HQ
6SDOWHQKRHKOHQGH675,(%(/2WURVDXWRUHVKDFHQXVRGHOWpUPLQRFUHYLFHFDYHV
6-g%(5*+$//,'$<HQWHQGLHQGRFRPRFUHYLFH³$VPDOOQDUURZFUDFNRU
VSDFH HVSHFLDOO\ LQ WKH VXUIDFH RI URFN´ 675,(%(/  ODV GHILQH FRPR FDYLGDGHV
RULJLQDGDV SRU OD DSHUWXUDPHFiQLFD GH XQD GLVFRQWLQXLGDG MXQWD GLDFODVD« D SDUWLU GHO
PRYLPLHQWR GH PiV R PHQRV SDUWHV GH XQD URFD DEULHQGR JDOHUtDV R SDVDMHV OR
VXILFLHQWHPHQWH DPSOLRV D IDYRU GH HVWDV GLVFRQWLQXLGDGHV 7DPELpQ ),/('  GHILQH
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
)LJXUD  7RSRJUDItD PRUIROyJLFD GH OD FDYLGDG GH ILVXUD GH $V *KDOODV UHDOL]DGD VREUH OD WRSRJUDItD
HVSHOHROyJLFDGHEDVHLQFOXLGDHQ9$48(,52HWDO/RVUHFLQWRVGHFRORUYHUGHPDUFDQODViUHDVGyQGH
FUHFHYHJHWDFLyQGHELGRDODH[LVWHQFLDGHOX]QDWXUDO\ODIDOWDGHWHFKR

 
 


DORQJWKHEDFNRIWKHVOLSSHGURFN7HFWRQLFFDYHFDQIRUPLQDQ\URFNDVWKH\GRQRWGHSHQG
RQ GLVVROXWLRQ´ 6-g%(5* D XWLOL]D HO WpUPLQR FXHYDV QHRWHFWyQLFDV QHRWHFWRQLF
FDYHVKDFLHQGD DOXVLyQD VX IRUPDFLyQDVRFLDGD D OD UHFXSHUDFLyQ LVRVWiWLFDGH OD FRVWDGH
6XHFLDGXUDQWHHOSRVWJODFLDO
 (Q HO 1: GH OD 3HQtQVXOD ,EpULFD FRPR HMHPSORV GH FXHYDV GH ILVXUD VLPSOHV
WHQHPRV$V*KDOODV6HUUDGR*DOLxHLUR9LQFLRV*RQGRPDU3RQWHYHGUD870*:67
/DFDYLGDGVHHPSOD]DHQXQDIORUDPLHQWRGHJQHLVGH ULHEHFNLWD
+RMD 0$*1$  ,*0(  7LHQH XQ GHVDUUROOR WRWDO GH  P \ XQ GHVDUUROOR
YHUWLFDO GH P /D FDYLGDG SURJUHVD SDUDOHODPHQWH D OD ODGHUD VLJXLHQGR XQD IUDFWXUD GH
GLUHFFLyQ 1 ( ILJXUD F \  3UHVHQWD XQ WHFKR GLVFRQWLQXR IRUPDGR SRU EORTXHV
VXVSHQGLGRV HQWUH ORV ODELRV GH OD GLVFRQWLQXLGDG7DPELpQ H[LVWHQ DOJXQRV QLYHOHV R SLVRV
LQWHUPHGLRVHQWUHODFRWD\VXERFDVXSHULRUDPIRUPDGRVSRUEORTXHVFDtGRVGHQWUR
GHODILVXUD(QODVSDUHGHVGHODFXHYDH[LVWHQSHTXHxRVFRQMXQWRVGHHVSHOHRWHPDVGHySDOR
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

)LJXUD  7RSRJUDItD PRUIROyJLFD GH OD FDYLGDG GH ILVXUD GH $V *KDOODV UHDOL]DGD VREUH OD WRSRJUDItD
HVSHOHROyJLFDGHEDVHLQFOXLGDHQ9$48(,52HWDO/RVUHFLQWRVGHFRORUYHUGHPDUFDQODViUHDVGyQGH
FUHFHYHJHWDFLyQGHELGRDODH[LVWHQFLDGHOX]QDWXUDO\ODIDOWDGHWHFKR

 
 


DORQJWKHEDFNRIWKHVOLSSHGURFN7HFWRQLFFDYHFDQIRUPLQDQ\URFNDVWKH\GRQRWGHSHQG
RQ GLVVROXWLRQ´ 6-g%(5* D XWLOL]D HO WpUPLQR FXHYDV QHRWHFWyQLFDV QHRWHFWRQLF
FDYHVKDFLHQGD DOXVLyQD VX IRUPDFLyQDVRFLDGD D OD UHFXSHUDFLyQ LVRVWiWLFDGH OD FRVWDGH
6XHFLDGXUDQWHHOSRVWJODFLDO
 (Q HO 1: GH OD 3HQtQVXOD ,EpULFD FRPR HMHPSORV GH FXHYDV GH ILVXUD VLPSOHV
WHQHPRV$V*KDOODV6HUUDGR*DOLxHLUR9LQFLRV*RQGRPDU3RQWHYHGUD870*:67
/DFDYLGDGVHHPSOD]DHQXQDIORUDPLHQWRGHJQHLVGH ULHEHFNLWD
+RMD 0$*1$  ,*0(  7LHQH XQ GHVDUUROOR WRWDO GH  P \ XQ GHVDUUROOR
YHUWLFDO GH P /D FDYLGDG SURJUHVD SDUDOHODPHQWH D OD ODGHUD VLJXLHQGR XQD IUDFWXUD GH
GLUHFFLyQ 1 ( ILJXUD F \  3UHVHQWD XQ WHFKR GLVFRQWLQXR IRUPDGR SRU EORTXHV
VXVSHQGLGRV HQWUH ORV ODELRV GH OD GLVFRQWLQXLGDG7DPELpQ H[LVWHQ DOJXQRV QLYHOHV R SLVRV
LQWHUPHGLRVHQWUHODFRWD\VXERFDVXSHULRUDPIRUPDGRVSRUEORTXHVFDtGRVGHQWUR
GHODILVXUD(QODVSDUHGHVGHODFXHYDH[LVWHQSHTXHxRVFRQMXQWRVGHHVSHOHRWHPDVGHySDOR
Capítulo 3. TIPOS DE CAVIDADES NATURALES DESARROLLADAS EN ROCAS MAGMÁTICAS Capítulo 3. TIPOS DE CAVIDADES NATURALES DESARROLLADAS EN ROCAS MAGMÁTICAS
100 101


 0RUIROyJLFDPHQWHHVXQDFXHYDGHILVXUDDODUJDGDFRQXQDSODQWDHQ9\TXHVHUHGXFH
FXDQWRPiVVHDYDQ]DKDFLDHOLQWHULRU/DFDYLGDGVHHPSOD]DHQXQDIORUDPLHQWRGHJQHLVGH
ULHEHFNLWD+RMD0$*1$,*0(/DJDOHUtDSULQFLSDOHVXQDILVXUDDELHUWDGH
HMH1: FRQ XQ EX]DPLHQWR GHO SODQR GH IUDFWXUD GH 1: /D URFD SUHVHQWD XQD
PDUFDGDIROLDFLyQFRQEX]DPLHQWRDO((O WHFKRHVWiIRUPDGRSRUEORTXHVGHJUDQ WDPDxR
SDUWHGHOSURSLRDIORUDPLHQWRGHVOL]DGRVDIDYRUGHOSODQRGHIROLDFLyQ9HUILJXUD(QODV
GLVFRQWLQXLGDGHV DELHUWDV DVRFLDGDV D HVWH SODQR VH GHVDUUROODQ DOJXQRV FRQMXQWRV GH
ELRHVSHOHRWHPDVGHySDOR$/DIDFWXUD1:FDQDOL]DXQSHTXHxRPDQDQWLDOHVWDFLRQDO(O
DIORUDPLHQWR SUHVHQWD SHTXHxDV StDV QDWXUDOHV HQ HO H[WHULRU 9HU WRSRJUDItD \ FURTXLV GH
VHFFLyQHQILJXUD
 2WURHMHPSORGHFXHYDGHILVXUDWHFKDGDHV&DVD;RDQDHQ0RQWH3LQGRGHVDUUROODGD
HQ JUDQLRGRULWD ELRWtWLFD 0$*1$  ,*0(  /D FDYLGDG VH ORFDOL]D
KWWSHVZLNLORFFRPZLNLORFYLHZGR"LG HQ:*6ODWLWXGORQJLWXG
 HOHYDFLyQ  P  9HU ILJXUD   (V XQD FDYLGDGPX\ OODPDWLYD SRU FXDQWR
DWUDYLHVDODFXPEUH
 /DV FXHYDV GH ILVXUD SXHGHQ DOFDQ]DU GLPHQVLRQHV VLJQLILFDWLYDV 8Q HMHPSOR
ORFDOL]DGR HQ OD ]RQD GH HVWXGLR OR WHQHPRV HQ OD OODPDGD$*KUHQFKD OD WULQFKHUD HQ HO
VLVWHPD GH FDYLGDGHV GH $ 7RXED GR %ULyQ 6HUUD GR *DOLxHLUR 9LQFLRV*RQGRPDU
3RQWHYHGUDFRQXQGHVDUUROORWRWDOILVXUDSULQFLSDO\JDOHUtDVDVRFLDGDVGHPiVGHP\
XQGHVQLYHOGHP\TXHVHKDGHVDUUROODGRDVRFLDGDDXQDIDOODGHGLUHFFLyQ1(1(
9$48(,52 	 9,'$/  9$48(,52 HW DO   (VWD FXHYD SUHVHQWD
FXHYDVWLSRODSDGHVDUUROODGDVHQVXLQWHULRUSRUORTXHVHGHVFULEHHQHODSDUWDGRYHU
ILJXUD
 8QDGH ODVPD\RUHVFXHYDVGH ILVXUDGHOPXQGRHV%DW&DYHHQ+HUGHQVRQ&RXQW\
&DORULQDGHO1RUWH((88'HVDUUROODGDHQJQHLVDQJHQJQHLVVODWLWXG
´1ORQJLWXG

:DOWLWXGPFRQPGHGHVDUUROOR&+$%(57	&285%21\
P GH GHVQLYHO 35,(67/(<	(//,6721  LQGLFDQ TXH OD VDOD SULQFLSDO GH HVWD
FXHYDWLHQHSLHVGHODUJR\SLHVGHDOWXUDDSUR[LPDGDPHQWHPGHODUJRSRUP
GHDOWXUD9HUILJXUD
 3HUR ODV FXHYDV HVWUXFWXUDOHV QR VRQ VRODPHQWH VLPSOHV GLVFRQWLQXLGDGHV OLQHDOHV
DELHUWDV 3XHGHQ FRPELQDUVH YDULDV GLDFODVDV GDQGR OXJDU D FDYLGDGHV GH ILVXUD FRQ SODQWD
FRPSXHVWDHQ/&+H<8QHMHPSORVLPSOHFRQSODQWDHQ&\GHVDUUROORGHXQRVP
IRUPDGDSRUHOGHVOL]DPLHQWRGHXQJUDQEORTXHVHKDORFDOL]DGRHQ)DURGH%XGLxR3RUULxR
3RQWHYHGUD870('7P/DFDYLGDGVHHPSOD]DHQ
XQ DIORUDPLHQWR GH JUDQLRGRULWD ELRWtWLFRDQILEyOLFD SRUItGLFD GH JUDQR JUXHVR +RMD
0$*1$,*0(/DFXHYDSUHVHQWDORVPLVPRVUDVJRVPRUIROyJLFRVTXHODGH
$V*KDOODVGHVFULWDDQWHULRUPHQWH
 8Q HMHPSORPiV FRPSOHMR OR WHQHPRV HQ OD VLPDGH$)XUQD&DVWHOR GD)XUQD HQ
%RLYkR9DOHQoD DO QRUWH GH 3RUWXJDO /D FDYLGDG VH ORFDOL]D HQ870 (' 
PHQXQDIORUDPLHQWRURFRVRGHJUDQLWRSRUILURLGHGHJUDQRPX\JUXHVR
GH WRQRV URVDGRV DVLPLODGR FRQ JUDQLWRV GH HGDG+HUFtQLFD +RMDV $ \ % 6*3 D
E(QHVWHFDVRVHFRPELQDQYDULDV IDPLOLDVGHJUDQGHVGLVFRQWLQXLGDGHVSDUDRULJLQDU
XQDFXHYDVLPDGHPGHSURIXQGLGDG\PGHGHVDUUROOR9HUILJXUDD $ JUDQGHV
UDVJRVODFDYLGDGWLHQHXQDSODQWDHQIRUPDGH³<´\VHKDGHVDUUROODGRHQODLQWHUVHFFLyQGH
YDULDV IDPLOLDV GH IUDFWXUDV GH OD TXH ODV SULQFLSDOHV VRQ 1( 1( \ EX]DPLHQWR
YDULDEOHHQWUH\1(\1(1(([LVWHXQDWHUFHUDIDPLOLDRUWRJRQDODODV


7DPELpQH[LVWHQFDYLGDGHVGHILVXUDVLPSOHVWHFKDGDV8QHMHPSORHVWi&RYDGD%HFKD870
*:6 7    ORFDOL]DGD HQ 6HUUD GR *DOLxHLUR HQ XQD ]RQD
DIHFWDGDSRU HO SHULJODFLDULVPR\GyQGH OD DSHUWXUD\ HQVDQFKDPLHQWRGH OD ILVXUDSULQFLSDO
KDEUtD VLGR SURGXFLGD SRU OD DFFLyQ GHO KLHOR 675,(%(/  GHILQH XQ VXEWLSR GH
FDYLGDGHV GH EORTXHV TXH QR GH ILVXUD RULJLQDGDV SRU JHOLYDFLyQ ,FH 7KUXVW &DYHV DQG
6QRZ 7KUXVW &DYHV HQ (LV XQG 6FKQHHVFKXEKRHKOHQ GH 2WURV DXWRUHV 6-g%(5*
XVDQWDPELpQHOWpUPLQR³FUHYLFHFDYH´SDUDUHIHULUVHDFXHYDVGHILVXUDPRGHODGDVSRU
DFFLyQJODFLDU



)LJXUD7RSRJUDItDPRUIROyJLFDGHODFDYLGDGGHCova da BechaUHDOL]DGDVREUHODWRSRJUDItDHVSHOHROyJFLD
GHEDVHLQFOXLGDHQ9$48(,52HWDO 

)LJXUD$IORUDPLHQWRGyQGHVHGHVDUUROODODFXHYDGHILVXUDOODPDGDCova da Becha/DJDOHUtDSULQFLSDOHV
XQDILVXUDDELHUWDGHHMH1:FRQXQEX]DPLHQWRGHOSODQRGHIUDFWXUDGH1:6HSXHGHDSUHFLDUHO
GHVOL]DPLHQWRKDFLDHO(VWHGHORVEORTXHV\ODMDVVLWXDGRVHQODSDUWHVXSHULRUGHODIORUDPLHQWR(OGHVOL]DPLHQWR
GHORVJUDQGHVEORTXHVVHSURGXFHGHELGRDTXHSUHYLDPHQWHH[LVWHHOKXHFRRYDFtRGHILQLGRSRUODILVXUDTXH
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
 0RUIROyJLFDPHQWHHVXQDFXHYDGHILVXUDDODUJDGDFRQXQDSODQWDHQ9\TXHVHUHGXFH
FXDQWRPiVVHDYDQ]DKDFLDHOLQWHULRU/DFDYLGDGVHHPSOD]DHQXQDIORUDPLHQWRGHJQHLVGH
ULHEHFNLWD+RMD0$*1$,*0(/DJDOHUtDSULQFLSDOHVXQDILVXUDDELHUWDGH
HMH1: FRQ XQ EX]DPLHQWR GHO SODQR GH IUDFWXUD GH 1: /D URFD SUHVHQWD XQD
PDUFDGDIROLDFLyQFRQEX]DPLHQWRDO((O WHFKRHVWiIRUPDGRSRUEORTXHVGHJUDQ WDPDxR
SDUWHGHOSURSLRDIORUDPLHQWRGHVOL]DGRVDIDYRUGHOSODQRGHIROLDFLyQ9HUILJXUD(QODV
GLVFRQWLQXLGDGHV DELHUWDV DVRFLDGDV D HVWH SODQR VH GHVDUUROODQ DOJXQRV FRQMXQWRV GH
ELRHVSHOHRWHPDVGHySDOR$/DIDFWXUD1:FDQDOL]DXQSHTXHxRPDQDQWLDOHVWDFLRQDO(O
DIORUDPLHQWR SUHVHQWD SHTXHxDV StDV QDWXUDOHV HQ HO H[WHULRU 9HU WRSRJUDItD \ FURTXLV GH
VHFFLyQHQILJXUD
 2WURHMHPSORGHFXHYDGHILVXUDWHFKDGDHV&DVD;RDQDHQ0RQWH3LQGRGHVDUUROODGD
HQ JUDQLRGRULWD ELRWtWLFD 0$*1$  ,*0(  /D FDYLGDG VH ORFDOL]D
KWWSHVZLNLORFFRPZLNLORFYLHZGR"LG HQ:*6ODWLWXGORQJLWXG
 HOHYDFLyQ  P  9HU ILJXUD   (V XQD FDYLGDGPX\ OODPDWLYD SRU FXDQWR
DWUDYLHVDODFXPEUH
 /DV FXHYDV GH ILVXUD SXHGHQ DOFDQ]DU GLPHQVLRQHV VLJQLILFDWLYDV 8Q HMHPSOR
ORFDOL]DGR HQ OD ]RQD GH HVWXGLR OR WHQHPRV HQ OD OODPDGD$*KUHQFKD OD WULQFKHUD HQ HO
VLVWHPD GH FDYLGDGHV GH $ 7RXED GR %ULyQ 6HUUD GR *DOLxHLUR 9LQFLRV*RQGRPDU
3RQWHYHGUDFRQXQGHVDUUROORWRWDOILVXUDSULQFLSDO\JDOHUtDVDVRFLDGDVGHPiVGHP\
XQGHVQLYHOGHP\TXHVHKDGHVDUUROODGRDVRFLDGDDXQDIDOODGHGLUHFFLyQ1(1(
9$48(,52 	 9,'$/  9$48(,52 HW DO   (VWD FXHYD SUHVHQWD
FXHYDVWLSRODSDGHVDUUROODGDVHQVXLQWHULRUSRUORTXHVHGHVFULEHHQHODSDUWDGRYHU
ILJXUD
 8QDGH ODVPD\RUHVFXHYDVGH ILVXUDGHOPXQGRHV%DW&DYHHQ+HUGHQVRQ&RXQW\
&DORULQDGHO1RUWH((88'HVDUUROODGDHQJQHLVDQJHQJQHLVVODWLWXG
´1ORQJLWXG

:DOWLWXGPFRQPGHGHVDUUROOR&+$%(57	&285%21\
P GH GHVQLYHO 35,(67/(<	(//,6721  LQGLFDQ TXH OD VDOD SULQFLSDO GH HVWD
FXHYDWLHQHSLHVGHODUJR\SLHVGHDOWXUDDSUR[LPDGDPHQWHPGHODUJRSRUP
GHDOWXUD9HUILJXUD
 3HUR ODV FXHYDV HVWUXFWXUDOHV QR VRQ VRODPHQWH VLPSOHV GLVFRQWLQXLGDGHV OLQHDOHV
DELHUWDV 3XHGHQ FRPELQDUVH YDULDV GLDFODVDV GDQGR OXJDU D FDYLGDGHV GH ILVXUD FRQ SODQWD
FRPSXHVWDHQ/&+H<8QHMHPSORVLPSOHFRQSODQWDHQ&\GHVDUUROORGHXQRVP
IRUPDGDSRUHOGHVOL]DPLHQWRGHXQJUDQEORTXHVHKDORFDOL]DGRHQ)DURGH%XGLxR3RUULxR
3RQWHYHGUD870('7P/DFDYLGDGVHHPSOD]DHQ
XQ DIORUDPLHQWR GH JUDQLRGRULWD ELRWtWLFRDQILEyOLFD SRUItGLFD GH JUDQR JUXHVR +RMD
0$*1$,*0(/DFXHYDSUHVHQWDORVPLVPRVUDVJRVPRUIROyJLFRVTXHODGH
$V*KDOODVGHVFULWDDQWHULRUPHQWH
 8Q HMHPSORPiV FRPSOHMR OR WHQHPRV HQ OD VLPDGH$)XUQD&DVWHOR GD)XUQD HQ
%RLYkR9DOHQoD DO QRUWH GH 3RUWXJDO /D FDYLGDG VH ORFDOL]D HQ870 (' 
PHQXQDIORUDPLHQWRURFRVRGHJUDQLWRSRUILURLGHGHJUDQRPX\JUXHVR
GH WRQRV URVDGRV DVLPLODGR FRQ JUDQLWRV GH HGDG+HUFtQLFD +RMDV $ \ % 6*3 D
E(QHVWHFDVRVHFRPELQDQYDULDV IDPLOLDVGHJUDQGHVGLVFRQWLQXLGDGHVSDUDRULJLQDU
XQDFXHYDVLPDGHPGHSURIXQGLGDG\PGHGHVDUUROOR9HUILJXUDD $ JUDQGHV
UDVJRVODFDYLGDGWLHQHXQDSODQWDHQIRUPDGH³<´\VHKDGHVDUUROODGRHQODLQWHUVHFFLyQGH
YDULDV IDPLOLDV GH IUDFWXUDV GH OD TXH ODV SULQFLSDOHV VRQ 1( 1( \ EX]DPLHQWR
YDULDEOHHQWUH\1(\1(1(([LVWHXQDWHUFHUDIDPLOLDRUWRJRQDODODV


7DPELpQH[LVWHQFDYLGDGHVGHILVXUDVLPSOHVWHFKDGDV8QHMHPSORHVWi&RYDGD%HFKD870
*:6 7    ORFDOL]DGD HQ 6HUUD GR *DOLxHLUR HQ XQD ]RQD
DIHFWDGDSRU HO SHULJODFLDULVPR\GyQGH OD DSHUWXUD\ HQVDQFKDPLHQWRGH OD ILVXUDSULQFLSDO
KDEUtD VLGR SURGXFLGD SRU OD DFFLyQ GHO KLHOR 675,(%(/  GHILQH XQ VXEWLSR GH
FDYLGDGHV GH EORTXHV TXH QR GH ILVXUD RULJLQDGDV SRU JHOLYDFLyQ ,FH 7KUXVW &DYHV DQG
6QRZ 7KUXVW &DYHV HQ (LV XQG 6FKQHHVFKXEKRHKOHQ GH 2WURV DXWRUHV 6-g%(5*
XVDQWDPELpQHOWpUPLQR³FUHYLFHFDYH´SDUDUHIHULUVHDFXHYDVGHILVXUDPRGHODGDVSRU
DFFLyQJODFLDU



)LJXUD7RSRJUDItDPRUIROyJLFDGHODFDYLGDGGHCova da BechaUHDOL]DGDVREUHODWRSRJUDItDHVSHOHROyJFLD
GHEDVHLQFOXLGDHQ9$48(,52HWDO 

)LJXUD$IORUDPLHQWRGyQGHVHGHVDUUROODODFXHYDGHILVXUDOODPDGDCova da Becha/DJDOHUtDSULQFLSDOHV
XQDILVXUDDELHUWDGHHMH1:FRQXQEX]DPLHQWRGHOSODQRGHIUDFWXUDGH1:6HSXHGHDSUHFLDUHO
GHVOL]DPLHQWRKDFLDHO(VWHGHORVEORTXHV\ODMDVVLWXDGRVHQODSDUWHVXSHULRUGHODIORUDPLHQWR(OGHVOL]DPLHQWR
GHORVJUDQGHVEORTXHVVHSURGXFHGHELGRDTXHSUHYLDPHQWHH[LVWHHOKXHFRRYDFtRGHILQLGRSRUODILVXUDTXH
FRQVWLWX\HODSURSLDFXHYD09DTXHLUR 
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


)LJXUD9LVWDGHODFXHYDGHILVXUDOODPDGD&DVD;RDQDGHVGHODVHQGDTXHDVFLHQGHGH3HxDILHOKDFLD$0RD
HQ0RQWH3LQGR09DTXHLUR


DQWHULRUHVGHGLUHFFLyQYDULDEOHHQWUH1(\1(\EX]DPLHQWRPHGLR 1(
([LVWHQYDULRVQLYHOHVGHFXHYDIRUPDGRVQRVRODPHQWHSRUEORTXHVFDtGRVVLQRWDPELpQSRU
GHVOL]DPLHQWRVGHODMDVKDFLDORVYDFtRVJHQHUDGRVHQODVGLDFODVDVVXEYHUWLFDOHVSULQFLSDOHV


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

)LJXUD9LVWDGHODFXHYDGHILVXUDOODPDGD&DVD;RDQDGHVGHODVHQGDTXHDVFLHQGHGH3HxDILHOKDFLD$0RD
HQ0RQWH3LQGR09DTXHLUR


DQWHULRUHVGHGLUHFFLyQYDULDEOHHQWUH1(\1(\EX]DPLHQWRPHGLR 1(
([LVWHQYDULRVQLYHOHVGHFXHYDIRUPDGRVQRVRODPHQWHSRUEORTXHVFDtGRVVLQRWDPELpQSRU
GHVOL]DPLHQWRVGHODMDVKDFLDORVYDFtRVJHQHUDGRVHQODVGLDFODVDVVXEYHUWLFDOHVSULQFLSDOHV


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

)LJXUD *DOHUtD SULQFLSDO GHBat Cave )RWRJUDItD GH$ODQ&UHVVOHU ZZZIOLFNULYHUFRP3KRWRVHW µ&DYHV
1RUWK&DUROLQD¶ 



 (Q QLYHOHV SURIXQGRV \ HQ ]RQDV HQ ODV TXH HVWiQ SUHVHQWHV PDWHULDOHV DOWHUDGRV
JUDQLWH JUXV H[LVWHQ WXELILFDFLRQHV SLSSLQJ JXLDGDV SRU ORV SODQRV GH GLVFRQWLQXLGDG
SULQFLSDO\TXHSUHVHQWDQDVRFLDGRVSHTXHxRVPDQDQWLDOHVVXEWHUUiQHRV,QFOXVLYHVHDSUHFLDQ
VHFFLRQHV FRQ SHUILO HOtSWLFR DVLPLODEOHV FRQ FRQGXFWRV GHVDUUROODGRV SRU HURVLyQ GH
PDWHULDOHVDOWHUDGRV(VWDFDYLGDGSUHVHUYDQLYHOHVDUTXHROyJLFRVLPSRUWDQWHV\FRQMXQWRVGH
ELRHVSHOHRWHPDVGHJUDQLQWHUpVWDQWRHQySDOR$FRPRHQSLJRWLWD6HGHVFULEHHQGHWDOOHHQ
HOFDStWXORGHHVWD7HVLV
 &XDQGR ORV HOHPHQWRV HVWUXFWXUDOHV FDQDOL]DQ XQ FXUVR VXEWHUUiQHR OD HURVLyQ
SRVLELOLWD HO GHVDUUROOR GH JUDQGHV FXHYDV 9,'$/ 520$1,   GHVFULEH OD
JpQHVLV GH HVWH WLSR GH FXHYDV ³5HODFLRQDGDV FRQ ]RQDV GH IUDJPHQWDFLyQ \ DOWHUDFLyQ
VXEVLJXLHQWH HQ PDFL]RV JUDQtWLFRV SXHGHQ HQFRQWUDUVH FDYLGDGHV SURGXFLGDV FRPR
FRQVHFXHQFLDGHODFDQDOL]DFLyQGHODJXDVXEWHUUiQHD7:,'$/(DWUDYpVGHHOODV\
GH OD HURVLyQ GH OD URFD DOWHUDGD DOOt«´ (Q OD 3HQtQVXOD ,EpULFD VH KDQ HVWXGLDGR YDULRV
VLVWHPDV HVWUXFWXUDOHV GH HVWH WLSR 2 )ROyQ 870 *:6 7   
$OEDUHOORV870*:67$GHJKDV870*:67
 /DV 3RWUDV 870 *:6 7    \ 7URQFHGD 870
*:67
 7RGRVHOORVHVWiQFDUDFWHUL]DGRVSRUSUHVHQWDUXQFDxyQWHFKDGRUHODWLYDPHQWHOLQHDO\
TXHFDQDOL]DEDMRWLHUUDXQFXUVRGHDJXD(VWRLPSOLFDFRPRVLIXHUDQVLVWHPDVNiUVWLFRVGH
WUDQVIOXHQFLDTXH WRGRVHVWRV VLVWHPDVSUHVHQWDQHQ VXFRWDPiVDOWDXQ VXPLGHURGyQGHHO
FXUVRVXSHUILFLDOHVFDSWXUDGRHQHOVLVWHPD\XQDVXUJHQFLDHQVXFRWDPiVEDMDGRQGHHOUtR
DIORUD\YXHOYHDFLUFXODUSRUVXSHUILFLHHQFDQDODELHUWR
 (O VLVWHPD GH 2 )ROyQ ORFDOL]DGR HQ 9LJR 3RQWHYHGUD WLHQH XQ GHVDUUROOR
WRSRJUDILDGR GH  P \  P GH GHVQLYHO (O VLVWHPD VH KD GHVDUUROODGR HQ JUDQLWR GH
IHOGHVSDWRDOFDOLQRFRQLQWUXVLRQHVGHOHXFRJUDQLWRV\JUDQLWRVPRVFRYtWLFRV+RMD0$*1$±
,*0($XQTXHDSDUHQWDVHUXQVLVWHPDGHEORTXHVTXHWHFKDQXQUtRODHVWUXFWXUD
VXE\DFHQWH GH OD FXHYD HV XQ FDxyQ VXEWHUUiQHR SDUFLDOPHQWH FRODSVDGR IRUPDQGR
GHVOL]DPLHQWRV FUX]DGRV VREUH HO UtR VXEWHUUiQHR \ DVRFLDGR SULQFLSDOPHQWH D XQD IDOOD GH
GHVJDUUHWDUGLKHUFtQLFRGHGLUHFFLyQ1(,*0(3UHVHQWDXQDHVWUXFWXUDGHFXUVR
SROLFtFOLFR FRQGHVSOD]DPLHQWRV\ HQFDMRQDPLHQWRV VXFHVLYRVGHO FXUVRGH DJXDV ORTXHGD
OXJDUDODH[LVWHQFLDGHWUDPRVGHFXUVRDEDQGRQDGRFROJDGRVHQGLYHUVDVFRWDVVREUHODOtQHD
GHEDVHDFWXDO\DORODUJRGHOVLVWHPD/RVGHVSOD]DPLHQWRV\HQFDMRQDPLHQWRVVHSURGXFHQD
IDYRUGHGLVWLQWDVIDPLOLDVGHGLVFRQWLQXLGDGHVVXEYHUWLFDOHV,QWHUQDPHQWHHOVLVWHPDSURJUHVD
VLJXLHQGRODLQWHUVHFFLyQGHIUDFWXUDVGHGLUHFFLRQHVDSUR[LPDGDV1(FRQEX]DPLHQWR
±1:\TXHVHUtDIUDFWXUDVDVRFLDGDVDIDOODVQRUPDOHVORFDOPHQWHFRUUHVSRQGLHQWHVFRQ
XQD HWDSD GH GLVWHQVLyQ 0HVR]RLFD \ TXH KDQ GDGR OXJDU D HVFDORQDPLHQWRV HQ HO FXUVR
VXEWHUUiQHR \ D IUDFWXUDV GH GLUHFFLRQHV 1( 1: \ 1( IDPLOLDV GH IUDFWXUDV
5LHGHOGHULYDGDVGH OD IDOODGHGHVJDUUHVLHQGRHOFRQMXQWRXQFDxyQGHSODQWDVLQXRVD(Q
DOJXQRVSXQWRVGH ODFXHYDHOFDxyQFRQVHUYDXQFDQDOHQ8FRQXQGHVDUUROORYHUWLFDOTXH
VXSHUD ORV  P 8QD GH ODV SDUWLFXODULGDGHV GHO VLVWHPD HV OD SUHVHQFLD GH YDULRV
SDOHRQLYHOHVFRQFRQGXFWRVLQFLVRVDGDSWDGRVDOEX]DPLHQWRGHODHVWUXFWXUDGHODMDV\DOD
LQWHUVHFFLyQGHHVWDFRQODIDOODTXHJXtDHOVLVWHPD9$48(,529$48(,52HWDO

 &RPR FRQWUDVWH FRQ ODV FXHYDV GH ILVXUD GHVFULWDV DQWHULRUPHQWH HVWRV VLVWHPDV
HVWUXFWXUDOHVVHFDUDFWHUL]DQSRUODVVXSHUILFLHVSDUHGHV\VXHORVSXOLGDV\SRUODSUHVHQFLD
LQGLYLGXDOHV HQ VXSHUSRVLFLyQ R FRDOHVFHQWHV GHPLFURIRUPDV GH HURVLyQ SULQFLSDOPHQWH
PDUPLWDV\DFDQDODGXUDV
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
)LJXUD *DOHUtD SULQFLSDO GHBat Cave )RWRJUDItD GH$ODQ&UHVVOHU ZZZIOLFNULYHUFRP3KRWRVHW µ&DYHV
1RUWK&DUROLQD¶ 



 (Q QLYHOHV SURIXQGRV \ HQ ]RQDV HQ ODV TXH HVWiQ SUHVHQWHV PDWHULDOHV DOWHUDGRV
JUDQLWH JUXV H[LVWHQ WXELILFDFLRQHV SLSSLQJ JXLDGDV SRU ORV SODQRV GH GLVFRQWLQXLGDG
SULQFLSDO\TXHSUHVHQWDQDVRFLDGRVSHTXHxRVPDQDQWLDOHVVXEWHUUiQHRV,QFOXVLYHVHDSUHFLDQ
VHFFLRQHV FRQ SHUILO HOtSWLFR DVLPLODEOHV FRQ FRQGXFWRV GHVDUUROODGRV SRU HURVLyQ GH
PDWHULDOHVDOWHUDGRV(VWDFDYLGDGSUHVHUYDQLYHOHVDUTXHROyJLFRVLPSRUWDQWHV\FRQMXQWRVGH
ELRHVSHOHRWHPDVGHJUDQLQWHUpVWDQWRHQySDOR$FRPRHQSLJRWLWD6HGHVFULEHHQGHWDOOHHQ
HOFDStWXORGHHVWD7HVLV
 &XDQGR ORV HOHPHQWRV HVWUXFWXUDOHV FDQDOL]DQ XQ FXUVR VXEWHUUiQHR OD HURVLyQ
SRVLELOLWD HO GHVDUUROOR GH JUDQGHV FXHYDV 9,'$/ 520$1,   GHVFULEH OD
JpQHVLV GH HVWH WLSR GH FXHYDV ³5HODFLRQDGDV FRQ ]RQDV GH IUDJPHQWDFLyQ \ DOWHUDFLyQ
VXEVLJXLHQWH HQ PDFL]RV JUDQtWLFRV SXHGHQ HQFRQWUDUVH FDYLGDGHV SURGXFLGDV FRPR
FRQVHFXHQFLDGHODFDQDOL]DFLyQGHODJXDVXEWHUUiQHD7:,'$/(DWUDYpVGHHOODV\
GH OD HURVLyQ GH OD URFD DOWHUDGD DOOt«´ (Q OD 3HQtQVXOD ,EpULFD VH KDQ HVWXGLDGR YDULRV
VLVWHPDV HVWUXFWXUDOHV GH HVWH WLSR 2 )ROyQ 870 *:6 7   
$OEDUHOORV870*:67$GHJKDV870*:67
 /DV 3RWUDV 870 *:6 7    \ 7URQFHGD 870
*:67
 7RGRVHOORVHVWiQFDUDFWHUL]DGRVSRUSUHVHQWDUXQFDxyQWHFKDGRUHODWLYDPHQWHOLQHDO\
TXHFDQDOL]DEDMRWLHUUDXQFXUVRGHDJXD(VWRLPSOLFDFRPRVLIXHUDQVLVWHPDVNiUVWLFRVGH
WUDQVIOXHQFLDTXH WRGRVHVWRV VLVWHPDVSUHVHQWDQHQ VXFRWDPiVDOWDXQ VXPLGHURGyQGHHO
FXUVRVXSHUILFLDOHVFDSWXUDGRHQHOVLVWHPD\XQDVXUJHQFLDHQVXFRWDPiVEDMDGRQGHHOUtR
DIORUD\YXHOYHDFLUFXODUSRUVXSHUILFLHHQFDQDODELHUWR
 (O VLVWHPD GH 2 )ROyQ ORFDOL]DGR HQ 9LJR 3RQWHYHGUD WLHQH XQ GHVDUUROOR
WRSRJUDILDGR GH  P \  P GH GHVQLYHO (O VLVWHPD VH KD GHVDUUROODGR HQ JUDQLWR GH
IHOGHVSDWRDOFDOLQRFRQLQWUXVLRQHVGHOHXFRJUDQLWRV\JUDQLWRVPRVFRYtWLFRV+RMD0$*1$±
,*0($XQTXHDSDUHQWDVHUXQVLVWHPDGHEORTXHVTXHWHFKDQXQUtRODHVWUXFWXUD
VXE\DFHQWH GH OD FXHYD HV XQ FDxyQ VXEWHUUiQHR SDUFLDOPHQWH FRODSVDGR IRUPDQGR
GHVOL]DPLHQWRV FUX]DGRV VREUH HO UtR VXEWHUUiQHR \ DVRFLDGR SULQFLSDOPHQWH D XQD IDOOD GH
GHVJDUUHWDUGLKHUFtQLFRGHGLUHFFLyQ1(,*0(3UHVHQWDXQDHVWUXFWXUDGHFXUVR
SROLFtFOLFR FRQGHVSOD]DPLHQWRV\ HQFDMRQDPLHQWRV VXFHVLYRVGHO FXUVRGH DJXDV ORTXHGD
OXJDUDODH[LVWHQFLDGHWUDPRVGHFXUVRDEDQGRQDGRFROJDGRVHQGLYHUVDVFRWDVVREUHODOtQHD
GHEDVHDFWXDO\DORODUJRGHOVLVWHPD/RVGHVSOD]DPLHQWRV\HQFDMRQDPLHQWRVVHSURGXFHQD
IDYRUGHGLVWLQWDVIDPLOLDVGHGLVFRQWLQXLGDGHVVXEYHUWLFDOHV,QWHUQDPHQWHHOVLVWHPDSURJUHVD
VLJXLHQGRODLQWHUVHFFLyQGHIUDFWXUDVGHGLUHFFLRQHVDSUR[LPDGDV1(FRQEX]DPLHQWR
±1:\TXHVHUtDIUDFWXUDVDVRFLDGDVDIDOODVQRUPDOHVORFDOPHQWHFRUUHVSRQGLHQWHVFRQ
XQD HWDSD GH GLVWHQVLyQ 0HVR]RLFD \ TXH KDQ GDGR OXJDU D HVFDORQDPLHQWRV HQ HO FXUVR
VXEWHUUiQHR \ D IUDFWXUDV GH GLUHFFLRQHV 1( 1: \ 1( IDPLOLDV GH IUDFWXUDV
5LHGHOGHULYDGDVGH OD IDOODGHGHVJDUUHVLHQGRHOFRQMXQWRXQFDxyQGHSODQWDVLQXRVD(Q
DOJXQRVSXQWRVGH ODFXHYDHOFDxyQFRQVHUYDXQFDQDOHQ8FRQXQGHVDUUROORYHUWLFDOTXH
VXSHUD ORV  P 8QD GH ODV SDUWLFXODULGDGHV GHO VLVWHPD HV OD SUHVHQFLD GH YDULRV
SDOHRQLYHOHVFRQFRQGXFWRVLQFLVRVDGDSWDGRVDOEX]DPLHQWRGHODHVWUXFWXUDGHODMDV\DOD
LQWHUVHFFLyQGHHVWDFRQODIDOODTXHJXtDHOVLVWHPD9$48(,529$48(,52HWDO

 &RPR FRQWUDVWH FRQ ODV FXHYDV GH ILVXUD GHVFULWDV DQWHULRUPHQWH HVWRV VLVWHPDV
HVWUXFWXUDOHVVHFDUDFWHUL]DQSRUODVVXSHUILFLHVSDUHGHV\VXHORVSXOLGDV\SRUODSUHVHQFLD
LQGLYLGXDOHV HQ VXSHUSRVLFLyQ R FRDOHVFHQWHV GHPLFURIRUPDV GH HURVLyQ SULQFLSDOPHQWH
PDUPLWDV\DFDQDODGXUDV
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
)LJXUD  'HVFHQGLHQGR OD FDVFDGD GH  P GH DOWXUD GHO VLVWHPD GH 2 )ROyQ (Q OD SDUWH GHUHFKD GH OD
IRWRJUDItDVHDSUHFLDQIUDJPHQWRVGHPDUPLWDVFDtGRVHQWUHODVSDUHGHVGHODHQFDxRQDGDSRUODTXHSURJUHVDHO
FXUVRVXEWHUUiQHR09DTXHLUR



 (QORVGLVWLQWRVSDOHRQLYHOHVVHKDQORFDOL]DGRULWPLWDV\RWUDVIRUPDVGHSRVLFLRQDOHV
GHVWDFDQGRGHSyVLWRV\ELRHVSHOHRWHPDVGHSLJRWLWD\ySDOR$(QHOVLVWHPDGH2)ROyQSDUWH
GH ODV DFXPXODFLRQHV GH EORTXHV TXH WHFKDQ HO UtR KDQ GHPRVWUDGR VHU FRODSVRV ORFDOHV
SURYRFDGRVSRUHOGHVOL]DPLHQWRWUDQVYHUVDO\ORQJLWXGLQDOGHORVEORTXHVTXHHVWUXFWXUDQORV
SDOHRQLYHOHV PiV DQWLJXRV 9$48(,52  (VWD FXHYD VH GHVFULEH HQ GHWDOOH HQ HO
FDStWXORGHHVWD7HVLV
 2WURGHORVJUDQGHVVLVWHPDVGHFXHYDVGHHVWHWLSRHV$OEDUHOORVHQ%HUHVPR$YLyQ
SURYLQFLDGH2XUHQVH/DFDYLGDGVHHPSOD]DHQJUDQRGLRULWDVLQWUXVLYDVSUHVLQFLQHPiWLFDV
IDVHFRQFODURVFRQWDFWRVFRQODVVHULHVPHWDPyUILFDVDG\DFHQWHV0$*1$,*0(
(OVLVWHPDHVHQUHDOLGDGXQJUDQFDxyQWHFKDGR\TXHFDQDOL]DHOUtR$YLDGXUDQWH
P GH ORQJLWXG VDOYDQGR XQ GHVQLYHO GH  P (O FDxyQ HV OLJHUDPHQWH VLQXRVR DXQTXH
PDQWLHQH XQD RULHQWDFLyQ 1(1( 3DUHFH KDEHUVH GHVDUUROODGR HQ HO SODQR GH
LQWHUVHFFLyQGHGRVHVWUXFWXUDVGHODMDVFRQYHUJHQWHV+DVWDODIHFKDVHKDQWRSRJUDILDGR
PGHJDOHUtDV\SDVDMHVGHODVFXDOHVXQDSDUWHLPSRUWDQWHVHFRUUHVSRQGHQFRQSDOHRQLYHOHV
FROJDGRVGXUDQWHHOSURFHVRGHH[FDYDFLyQLQFLVLyQ(O UDVJRPiV OODPDWLYRGHHVWDFDYLGDG
VRQODVIRUPDVGHHURVLyQ\FX\DFRDOHVFHQFLDGHILQHHOSDLVDMHVXEWHUUiQHR(OFDQDOHVXQD
VHFFLyQHQ8HQXQRVWUDPRV\HQ<HQRWURV\TXHVXSHUDORVPGHSURIXQGLGDGFRQ
DQFKRPHGLRGHP(VWDFXHYDVHGHVFULEHHQGHWDOOHHQHOFDStWXORGHHVWDWHVLV
 (VWDPLVPDFRQILJXUDFLyQGHFXHYDFRQXQFDxyQVLQXRVRDVRFLDGRDODLQWHUVHFFLyQ
GHGRVHVWUXFWXUDVGHODMDVFRQYHUJHQWHVVHSURGXFHHQHO6LVWHPDGH7URQFHGD(VWDFDYLGDG
VH HPSOD]D HQ JUDQLWR GH GRVPLFDV JUDQLRGRULWD WDUGtD 0$*1$ ,*0(  DO
QRURHVWH GH0RGRxHGR HQ HO FXUVR GHO UtR 7URQFHGD HQWUH ODV SREODFLRQHV GH 7URQFHGD \
&DEDQD (O VXPLGHUR GH HVWH VLVWHPD VH VLW~D XQRV  P SRU GHEDMR GHO D]XG GH OD
PLQLFHQWUDOGH7URQFHGD/D FXHYD FDQDOL]D HVWHO UtR HQXQ FDxyQ VXEWHUUiQHRGHPGH
GHVDUUROOR SUR\HFWDGR \ WUD]D XQ JUDQ PHDQGUR GHO UtR DSDUHQWHPHQWH GHILQLGR HQWUH WUHV
GRPRVJUDQtWLFRV6H HVWLPDTXH HO FDxyQDOFDQ]D ORV PSRUGHEDMRGH OD HVWUXFWXUDGH
EORTXHV/RVEORTXHVHQJHQHUDOSURYLHQHQGHDPEDVYHUWLHQWHVVLELHQHQWUDPRVFOiUDPHQWH
SUHGRPLQDQ ORV GHVOL]DPLHQWRV \ FRODSVRV GH XQD X RWUD HVWUXFWXUD GH H[IROLDFLyQ VKHHW
VWUXFWXUHGHODMDV/RVEORTXHVFDtGRVVRQGHJUDQWDPDxROOHJDQGRDFXEULUHODQFKRWRWDOGHO
FDxyQ 0XFKRV GH HVWRV JUDQGHV EORTXHV DVLHQWDQ VREUH EORTXHV UHGRQGHDGRV GH WDPDxR
PHGLR\TXHDVXYH]DSR\DQVREUHURFDIUDJPHQWDGDTXHDSDUHQWHPHQWHVHFRUUHSRQGHFRQ
XQD WHUUD]D R SODWDIRUPD URFRVD URWD 7RGR HOOR SDUHFH LQGLFDU H[LVWLHURQ YDULDV IDVHV GH
PRYLPLHQWRHQODVYHUWLHQWHVDOJXQDVGHJUDQHQHUJtD
 (QSURIXQGLGDGHOFDxyQSUHVHQWDURWXUDGHVXHVFDUSHFRQGHVSOD]DPLHQWR\UHMXHJR
GHORVEORTXHVTXHFRQIRUPDQVXVSDUHGHV/RVJUDQGHVEORTXHVDSR\DQHQODVGRVRULOODVGHO
FDxyQ \ FRQIRUPDQ XQ WHFKR VHPLFRQWLQXR GH DPSOLD OX] (VWR GD OXJDU D HVSDFLRV
VXEWHUUiQHRVGHJUDQYROXPHQ
 /DDFXPXODFLyQVXSHUILFLDOGHEORTXHVDSDUHFHDVXYH]IRVLOL]DGDSRUXQVXHORVREUH
HOTXHVHKDGHVDUUROODGRYHJHWDFLyQ3Uy[LPRDOVXPLGHURH[LVWHXQDGROLQDGHFRODSVRHQHO
FXUVRDOWRGHHVWHVLVWHPD(QHOSHUtPHWURGHODPLVPDH[LVWHXQDWHUUD]DIOXYLDOGHKDVWDP
GH SRWHQFLD IRUPDGDV SRU DUHQDV \ OLPRV \ TXH FRURQD HO OtPLWH GH OD GROLQD (VWD WHUUD]D
WDPELpQWLHQHQDFWXDOPHQWHFREHUWXUDYHJHWDO
 3UiFWLFDPHQWH QR VH DSUHFLDQ IRUPDV GH HURVLyQ HQ VXSHUILFLH 6RODPHQWH VH KDQ
LGHQWLILFDGRGRVPDUPLWDVVXSHUILFLDOHVGHVDUUROODGDVVREUHXQDUDPSDJUDQtWLFDSUy[LPDDOD
VXUJHQFLD(VWD UDPSD VH KD LQWHUSUHWDGR FRPRSDUWH GHO QLYHO SULPLJHQLR GHO FXUVR SUHYLD
LQFLVLyQ\GHVDUUROORGHOFDxyQ
Capítulo 3. TIPOS DE CAVIDADES NATURALES DESARROLLADAS EN ROCAS MAGMÁTICAS
108 109




)LJXUD  'HVFHQGLHQGR OD FDVFDGD GH  P GH DOWXUD GHO VLVWHPD GH 2 )ROyQ (Q OD SDUWH GHUHFKD GH OD
IRWRJUDItDVHDSUHFLDQIUDJPHQWRVGHPDUPLWDVFDtGRVHQWUHODVSDUHGHVGHODHQFDxRQDGDSRUODTXHSURJUHVDHO
FXUVRVXEWHUUiQHR09DTXHLUR



 (QORVGLVWLQWRVSDOHRQLYHOHVVHKDQORFDOL]DGRULWPLWDV\RWUDVIRUPDVGHSRVLFLRQDOHV
GHVWDFDQGRGHSyVLWRV\ELRHVSHOHRWHPDVGHSLJRWLWD\ySDOR$(QHOVLVWHPDGH2)ROyQSDUWH
GH ODV DFXPXODFLRQHV GH EORTXHV TXH WHFKDQ HO UtR KDQ GHPRVWUDGR VHU FRODSVRV ORFDOHV
SURYRFDGRVSRUHOGHVOL]DPLHQWRWUDQVYHUVDO\ORQJLWXGLQDOGHORVEORTXHVTXHHVWUXFWXUDQORV
SDOHRQLYHOHV PiV DQWLJXRV 9$48(,52  (VWD FXHYD VH GHVFULEH HQ GHWDOOH HQ HO
FDStWXORGHHVWD7HVLV
 2WURGHORVJUDQGHVVLVWHPDVGHFXHYDVGHHVWHWLSRHV$OEDUHOORVHQ%HUHVPR$YLyQ
SURYLQFLDGH2XUHQVH/DFDYLGDGVHHPSOD]DHQJUDQRGLRULWDVLQWUXVLYDVSUHVLQFLQHPiWLFDV
IDVHFRQFODURVFRQWDFWRVFRQODVVHULHVPHWDPyUILFDVDG\DFHQWHV0$*1$,*0(
(OVLVWHPDHVHQUHDOLGDGXQJUDQFDxyQWHFKDGR\TXHFDQDOL]DHOUtR$YLDGXUDQWH
P GH ORQJLWXG VDOYDQGR XQ GHVQLYHO GH  P (O FDxyQ HV OLJHUDPHQWH VLQXRVR DXQTXH
PDQWLHQH XQD RULHQWDFLyQ 1(1( 3DUHFH KDEHUVH GHVDUUROODGR HQ HO SODQR GH
LQWHUVHFFLyQGHGRVHVWUXFWXUDVGHODMDVFRQYHUJHQWHV+DVWDODIHFKDVHKDQWRSRJUDILDGR
PGHJDOHUtDV\SDVDMHVGHODVFXDOHVXQDSDUWHLPSRUWDQWHVHFRUUHVSRQGHQFRQSDOHRQLYHOHV
FROJDGRVGXUDQWHHOSURFHVRGHH[FDYDFLyQLQFLVLyQ(O UDVJRPiV OODPDWLYRGHHVWDFDYLGDG
VRQODVIRUPDVGHHURVLyQ\FX\DFRDOHVFHQFLDGHILQHHOSDLVDMHVXEWHUUiQHR(OFDQDOHVXQD
VHFFLyQHQ8HQXQRVWUDPRV\HQ<HQRWURV\TXHVXSHUDORVPGHSURIXQGLGDGFRQ
DQFKRPHGLRGHP(VWDFXHYDVHGHVFULEHHQGHWDOOHHQHOFDStWXORGHHVWDWHVLV
 (VWDPLVPDFRQILJXUDFLyQGHFXHYDFRQXQFDxyQVLQXRVRDVRFLDGRDODLQWHUVHFFLyQ
GHGRVHVWUXFWXUDVGHODMDVFRQYHUJHQWHVVHSURGXFHHQHO6LVWHPDGH7URQFHGD(VWDFDYLGDG
VH HPSOD]D HQ JUDQLWR GH GRVPLFDV JUDQLRGRULWD WDUGtD 0$*1$ ,*0(  DO
QRURHVWH GH0RGRxHGR HQ HO FXUVR GHO UtR 7URQFHGD HQWUH ODV SREODFLRQHV GH 7URQFHGD \
&DEDQD (O VXPLGHUR GH HVWH VLVWHPD VH VLW~D XQRV  P SRU GHEDMR GHO D]XG GH OD
PLQLFHQWUDOGH7URQFHGD/D FXHYD FDQDOL]D HVWHO UtR HQXQ FDxyQ VXEWHUUiQHRGHPGH
GHVDUUROOR SUR\HFWDGR \ WUD]D XQ JUDQ PHDQGUR GHO UtR DSDUHQWHPHQWH GHILQLGR HQWUH WUHV
GRPRVJUDQtWLFRV6H HVWLPDTXH HO FDxyQDOFDQ]D ORV PSRUGHEDMRGH OD HVWUXFWXUDGH
EORTXHV/RVEORTXHVHQJHQHUDOSURYLHQHQGHDPEDVYHUWLHQWHVVLELHQHQWUDPRVFOiUDPHQWH
SUHGRPLQDQ ORV GHVOL]DPLHQWRV \ FRODSVRV GH XQD X RWUD HVWUXFWXUD GH H[IROLDFLyQ VKHHW
VWUXFWXUHGHODMDV/RVEORTXHVFDtGRVVRQGHJUDQWDPDxROOHJDQGRDFXEULUHODQFKRWRWDOGHO
FDxyQ 0XFKRV GH HVWRV JUDQGHV EORTXHV DVLHQWDQ VREUH EORTXHV UHGRQGHDGRV GH WDPDxR
PHGLR\TXHDVXYH]DSR\DQVREUHURFDIUDJPHQWDGDTXHDSDUHQWHPHQWHVHFRUUHSRQGHFRQ
XQD WHUUD]D R SODWDIRUPD URFRVD URWD 7RGR HOOR SDUHFH LQGLFDU H[LVWLHURQ YDULDV IDVHV GH
PRYLPLHQWRHQODVYHUWLHQWHVDOJXQDVGHJUDQHQHUJtD
 (QSURIXQGLGDGHOFDxyQSUHVHQWDURWXUDGHVXHVFDUSHFRQGHVSOD]DPLHQWR\UHMXHJR
GHORVEORTXHVTXHFRQIRUPDQVXVSDUHGHV/RVJUDQGHVEORTXHVDSR\DQHQODVGRVRULOODVGHO
FDxyQ \ FRQIRUPDQ XQ WHFKR VHPLFRQWLQXR GH DPSOLD OX] (VWR GD OXJDU D HVSDFLRV
VXEWHUUiQHRVGHJUDQYROXPHQ
 /DDFXPXODFLyQVXSHUILFLDOGHEORTXHVDSDUHFHDVXYH]IRVLOL]DGDSRUXQVXHORVREUH
HOTXHVHKDGHVDUUROODGRYHJHWDFLyQ3Uy[LPRDOVXPLGHURH[LVWHXQDGROLQDGHFRODSVRHQHO
FXUVRDOWRGHHVWHVLVWHPD(QHOSHUtPHWURGHODPLVPDH[LVWHXQDWHUUD]DIOXYLDOGHKDVWDP
GH SRWHQFLD IRUPDGDV SRU DUHQDV \ OLPRV \ TXH FRURQD HO OtPLWH GH OD GROLQD (VWD WHUUD]D
WDPELpQWLHQHQDFWXDOPHQWHFREHUWXUDYHJHWDO
 3UiFWLFDPHQWH QR VH DSUHFLDQ IRUPDV GH HURVLyQ HQ VXSHUILFLH 6RODPHQWH VH KDQ
LGHQWLILFDGRGRVPDUPLWDVVXSHUILFLDOHVGHVDUUROODGDVVREUHXQDUDPSDJUDQtWLFDSUy[LPDDOD
VXUJHQFLD(VWD UDPSD VH KD LQWHUSUHWDGR FRPRSDUWH GHO QLYHO SULPLJHQLR GHO FXUVR SUHYLD
LQFLVLyQ\GHVDUUROORGHOFDxyQ
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
)LJXUD*UDQFRODGDGHSLJRWLWDHQXQDGHODVVDODVSULQFLSDOHVGHOVLVWHPDTronceda/DVDODWLHQHXQRVP
GHDOWXUD\XQDQFKRGHP1RVHKDFRPSOHWDGRODH[SORUDFLyQGHODFDYLGDG\QRVHGLVSRQHGHWRSRJUDItD
PRUIROyJLFD09DTXHLUR 




)LJXUD  'HVFHQGLHQGR SR]R Maravillas XQDV JUDQGHV PDUPLWDV HVFDORQDGDV \ URWDV HQ HO VLVWHPD GH
AlbarellosHQHOVHFWRUGHQRPLQDGRGigantes'HVGHODEDVHGHODPDUPLWDHQHOFDQDODFWLYRKDVWDHOWHFKRGH
EORTXHVKD\PGHDOWXUD09DTXHLUR 
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)LJXUD*UDQFRODGDGHSLJRWLWDHQXQDGHODVVDODVSULQFLSDOHVGHOVLVWHPDTronceda/DVDODWLHQHXQRVP
GHDOWXUD\XQDQFKRGHP1RVHKDFRPSOHWDGRODH[SORUDFLyQGHODFDYLGDG\QRVHGLVSRQHGHWRSRJUDItD
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



)LJXUD  'HVFHQGLHQGR SR]R Maravillas XQDV JUDQGHV PDUPLWDV HVFDORQDGDV \ URWDV HQ HO VLVWHPD GH
AlbarellosHQHOVHFWRUGHQRPLQDGRGigantes'HVGHODEDVHGHODPDUPLWDHQHOFDQDODFWLYRKDVWDHOWHFKRGH
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
 6H KDQ LGHQWLILFDGR SHTXHxDV GHSRVLFLRQHV GH SLJRWLWD SUy[LPDV DO FDQDO DFWLYR \
ELRHVSHOHRWHPDVGHySDORHQSHTXHxDVFDYLGDGHVVLWXDGDVHQODYHUWLHQWH\WDOXGTXHGHOLPLWD
ODYDJXDGD


 'HQWURGHHVWHVLVWHPDH[LVWHXQDF~SXODUHODWLYDPHQWHDPSOLDHQFRWDGHFDQDODFWLYR
HQODTXHDQLGDQTXLUySWHURV/DVDODSUHVHQWDXQUHOOHQRLPSRUWDQWHHQJXDQRFRQGHVDUUROOR
YLVLEOH GHPLFHORV SUHVXPLEOHPHQWH GH+LVWRSODVPD FDSVXODWXP OHYDGXUD TXH HQ HO HVWDGR
VDSUyILWRSUHVHQWDHVWHFUHFLPLHQWR\TXHFRQVLWX\HXQLPSRUWDQWHULHVJRELROyJLFRSDUD ORV
YLVLWDQWHVGHOVLVWHPD(OGHVDUUROORGHHVWDVFRORQLDV\GHORVGHSyVLWRVGHJXDQRVDVRFLDGRV
FRQOOHYDODH[LVWHQFLDGHSHUtRGRVLQDFWLYRVRGHEDMRFDXGDOSURORQJDGRV
 ([LVWHQUHIHUHUHQFLDVDVLVWHPDVVLPLODUHVHQRWUDV]RQDVGHOPXQGRDXQTXHORVGDWRV
H[WUDtGRV GH ODV PLVPDV QR KDQ SHUPLWLGR FRQILUPDU VL ODV FXHYDV VRQ UtRV GH EORTXHV R
VLVWHPDVHVWUXFWXUDOHV(QWUHHOORVGHVWDFDQORVVLVWHPDVGH0LOOOHUWRQ/DNH+XUULFDQH&DYH\
7,)*&7DNHLWIRUJUDQLWHFDYHHQ((88
 0LOOHUWRQ /DNH &DYH 6\VWHP VH ORFDOL]D HQ %LJ 6DQG\ &UHHN 
´1

´: )UHVQR&RXQW\ HQ &DOLIRUQLD ((88 /D ILJXUD  LQFOX\H XQD OiPLQD
FRQ OD WRSRJUDItD GH HVWH VLVWHPD IDFLOLWDGD SRU VX DXWRU %RE 5,&+$5'  (O SHUILO
ORQJLWXGLQDO \ ODV VHFFLRQHV WUDQVYHUVDOHV SHUPLWHQ DSUHFLDU OD H[LVWHQFLD GH XQ HVWUHFKR \
SURIXQGRFDxyQGHSDUHGHVFRQWLQXDV\WHFKDGRSRUEORTXHV(VWHVLVWHPDFDQDOL]DHOFXUVRGHO
UtR 6DQ -RDTXtQ GXUDQWH PiV GH  P \ VDOYDQGR XQ GHVQLYHO GH  P (O VLVWHPD VH
GHVDUROODHQWRQDOLWD%OXH&DQQ\RQ7RQDOLWH\HVWiIRUPDGRSRUWUHVJUDQGHVFXHYDV8SSHU
0LOOHUWRQ/DNH&DYH0LGGOH0LOOHUWRQ/DNH&DYH \/RZHU0LOOHUWRQ/DNH&DYH/DV GRV
FXHYDVDOWDV8SSHU\0LGGOH&DYHVHVWiQVHSDUDGDVSRUXQFRODSVRTXHSHUPLWHXQDSUHWyQGH
PDQRV HQWUH SHUVRQDV VLWXDGDV HQ GLVWLQWDV FXHYDV SHUR QR HO WUiQVLWR ItVLFR GH XQD D RWUD
0LGGOH\/RZHU&DYHVHVWiQVHSDUDGDVSRUXQD]RQDGHFRSDVROODPDGD7KH0LVVLQJ/LQNQR
H[LVWLHQGRFRQH[LyQWUDQVLWDEOHFRQRFLGDHQWUHDPEDV
 8QR GH ORV UDVJRV PiV OODPDWLYRV GH HVWDV FXHYDV VRQ ODV IRUPDV GH HURVLyQ
GHVWDFDQGRHVSHFLDOPHQWHODSURIXVLyQGHPDUPLWDVHQFDGHQDGDVGHJUDQGHVGLPHQVLRQHVORV
SVHXGRJXELD]RVVFDOORSVHQODVSDUHGHVYHUILJXUDSHQGDQWV\DFDQDODGXUDV
 %811(/  GHVFULEH OD FDYLGDG FRPR VLJXH ³7KH FDYH V\VWHP DW 0LOOHUWRQ
/DNHVLVWKHZRUOG
VPRVWQRWDEOHH[DPSOHRIDFRUUDVLRQDOFDYHLHVFRXUHGRXWE\DEUDVLYH
PDWHULDO UDWKHU WKDQGLVVROYHG IRUPHG LQJUDQLWH$OPRVW DPLOH ORQJ LW KDVEHHQ VFXOSWHG
RYHUWKRXVDQGVRI\HDUVE\DQDFWLYHFUHHNWKDWUXQV\HDUURXQG&DYHVLQJUDQLWHDUHIDUOHVV
FRPPRQ WKDQ WKRVH IRUPHG LQ OLPHVWRQH RUPDUEOH DQG W\SLFDOO\ DUH MXVW SDVVDJHV DPRQJ
ERXOGHU SLOHV0LOOHUWRQ E\ FRQWUDVW KDV EHHQ VFXOSWHG DORQJ DQ XQXVXDO FRQYHUJHQFH RI D
IDXOWDQGDMRLQWDQGKDVEHDXWLIXOVWUHDPFXWFDQ\RQVLQVROLGEHGURFN,WLVQRWHGIRULWVZHOO
GHYHORSHG VSHOHRJHQV VXFK DV VFXOSWHG EODGHV IOXWHV SHQGDQWV DQG SRWKROHV LQ EHGURFN
%HVLGHVLWVVFLHQWLILFYDOXHWKHFDYHRIIHUVXQLTXHUHFUHDWLRQDORSSRUWXQLWLHV
)LJXUD&XUYDGHFDUJDGHOUtR%URQFR'DWRVGHODHVWDFLyQIRURQyPLFDIXHQWH&('(;KWWSFHK
IOXPHQFHGH[HV 



 (OFDxyQVXEWHUUiQHRSUHVHQWDSDUHGHVSXOLGDV\VLQXRVDV([LVWHQPDUPLWDVFROJDGDV
\ UHWD]RV GHPDUPLWDV HQ EORTXHV FROJDGRV \ GHVSOD]DGRV HQ ORV QLYHOHV DOWRV (Q HO FDQDO
DFWLYR ODPD\RUtD GH ODVPDUPLWDV REVHUYDGDV VRQ GH SHTXHxR WDPDxR DXQTXH VH DSUHFLDQ
WUD]DV GH OR TXH SXGLHURQ VHU PDUPLWDV GH JUDQ GLiPHWUR /D VHSDUDFLyQ HQWUH SDUHGHV
DQFKXUD GHO FDxyQ QR SDUHFH VXSHUDU ORV P  6RODPHQWH VH KD ORFDOL]DGR XQDPDUPLWD
HQWHUD \ FRQ XQ GLiPHWUR SUy[LPR D HVWRV  P$SDUHQWHPHQWH OD FDYLGDG SUHVHQWDQ GRV
³QLYHOHV´ (O IRUPDGR SRU HO FDxyQ \ XQ QLYHO VXSHULRU TXH DUUDQFD VREUH XQD SODWDIRUPD
URFRVDHQODTXHDVLHQWDQORVEORTXHVFDtGRV
 (Q ORVSDVDMHV VXEWHUUiQHRVGHHVWHQLYHO DOWR DXQRVPVREUHHO FXUVRDFWLYR ORV
EORTXHVSUHVHQWDQXQDSiWLQDFRQWLQXDTXHORVFXEUHFRQSHTXHxDVFRQFDYLGDGHVUHOOHQRVGH
ILQRV HQ WRGD OD VXSHUILFLH GHO EORTXH(QWUH ORV JUDQGHVEORTXHV VH KDQ LGHQWLILFDGRYDULRV
WLSRV GH GHSyVLWRV 8QRV IRUPDGRV SRU DUHQDV \ OLPRV LQGLFDGRUHV GH WUDQVSRUWH GH EDMD
HQHUJtDGHIRUPDDLVODGDSHURVHHYLGHQFLDQDORODUJRGHWRGRHOVLVWHPDFDQWRVURGDGRVGH
FXDUFLWD GH WDPDxR GHFLPpWULFR TXH VXJLHUHQ XQ WUDQVSRUWH GH PD\RU HQHUJtD H[LVWHQ
FXDUFLWDVUtRDUULEDHQODYHUWLHQWH6XURHVWHGHHVWDFXHQFDGHSyVLWRVGHELRHVSHOHRWHPDVGH
SLJRWLWD FX\DPRUIRORJtD\HVWDGRGHFRQVHUYDFLyQ VXJLHUH OD DXVHQFLDGHDYHQLGDVGXUDQWH
ODUJRVSHUtRGRVRODH[LVWHQFLDGHDYHQLGDVHVSRUiGLFDV
 (QHOWUDPRFHQWUDOGHOVLVWHPDSURGXFHODLQWHUVHFFLyQGHOFDQDOFRQXQDSRUWHODWHUDO
TXHSURYLHQHGHODYHUWLHQWHRHVWHQRURHVWH(OFDxyQVHDPSOtDHQHVWD]RQDGDQGROXJDUDXQD
VDODPiV YROXPLQRVD \ TXH SUHVHQWD XQD LQWHUHVDQWH FRODGD IORZVWRQH GH SLJRWLWD GH JUDQ
WDPDxRYHUILJXUD\E\TXHKDVWDDKRUDHVODGHPD\RUHVGLPHQVLRQHVGHWRGDVODV
HVWXGLDGDV HQ HO0XQGR (Q VX SDUWH EDMD HVWD FRODGD IRVLOL]D DOJXQDV PDUPLWDV (O FXUVR
DFWLYRVHVLW~DXQRVPSRUGHEDMRGHODEDVHGHOHVSHOHRWHPD
 (VWHVLVWHPDHVXQRGHORVSRFRVTXHSUHVHQWDVXHORFRQFREHUWXUDYHJHWDOHQFLPDGHOD
HVWUXFWXUDGHEORTXHV ORTXH WDPELpQKDFHSUHVXPLUTXH ORVHYHQWRVGHGHVERUGHGHOFDxyQ
FRQUHDFWLYDFLyQGHSDOHRQLYHOHVVRQPX\HVSRUiGLFRV
 (Q OD 3HQtQVXOD ,EpULFD SHUR IXHUD GH *DOLFLD VH KD HVWXGLDGR HO VLVWHPD GH /DV
3RWUDV ORFDOL]DGR HQ 0RQWHKHUPRVR SURYLQFLD GH &iFHUHV (VWH VLVWHPD VH HPSOD]D HQ
JUDQLWR GH GRV PLFDV 6LOOLPDQLWD$QGDOXFLWD FRQ FDUiFWHU SRUItGLFR YDULDEOH
0$*1$ ,*0(&DQDOL]D HO DUUR\RGHO%URQFR FXHQFDGHILQLGD ORFDOPHQWH
SRUXQDIDOODGHGLUHFFLyQDSUR[LPDGD1(DORODUJRGHXQRVPGHFDQDOVXEWHUUiQHR
(O FDQDO HVWi IRUPDGR SRU OD FRDOHVFHQFLD GH PDUPLWDV WXUELOORQDUHV GH WDPDxR YDULDEOH
DSUHFLiQGRVHLQFOXVLYHIRUPDVGHKDVWDPGHGLiPHWUR7DPELpQVHKDQLGHQWLILFDGRIRUPDV
GHHURVLyQVXSHUSXHVWDVLQFOXVLYHFROJDGDVHQEORTXHVURWRVORTXHDSXQWDDODH[LVWHQFLDGH
DOJ~QSDOHRQLYHOUHSUHVHQWDWLYRGHXQHVWDGLRLQWHUPHGLRGXUDQWHODLQFLVLyQ\H[FDYDFLyQGHO
FDQDODFWXDO(OFXUVRVHSUHVHQWDWHFKDGRQRKDELpQGRVHGHWHUPLQDGRTXHSDUWHVGHOVLVWHPD
VHFRUUHVSRQGHQDUHMXHJRVSURSLRVGHUUXPEHGHOFDxyQRDFRODSVRVGHODYHUWLHQWH
 /D ILJXUD  PXHVWUD HO FDXGDO \ DOWXUD GHO $UUR\R GHO %URQFR HQ VX HVWDFLyQ
IRURQyPLFD3XHGHDSUHFLDUVHODYDULDELOLGDGGHOFDXGDOGHVWDFDQGRDYHQLGDVSXQWXDOHV
TXH FRQVLWX\HQ HSLVRGLRV R HYHQWRV GH FDUiFWHU WRUUHQFLDO 6H KDQ REVHUYDGR QXPHURVDV
PDUPLWDVGHGLiPHWURLQIHULRUDPFRQUHOOHQRVGHJXLMDUURV\FDQWRVURGDGRVKHWHURPpWULFRV
FRQ WDPDxRV FHQWL \ GHFLPpWULFR TXH IRVLOL]DQ ODV IRUPDV 6$1&+(=$/&21 FRP SHUV
VHxDODODPRYLOLGDGGHHVWRVUHOOHQRVFRQYDFLDGR\UHDFWLYDFLyQGHODVIRUPDVGXUDQWH
HVWRVHYHQWRVWRUUHQFLDOHV
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
 6H KDQ LGHQWLILFDGR SHTXHxDV GHSRVLFLRQHV GH SLJRWLWD SUy[LPDV DO FDQDO DFWLYR \
ELRHVSHOHRWHPDVGHySDORHQSHTXHxDVFDYLGDGHVVLWXDGDVHQODYHUWLHQWH\WDOXGTXHGHOLPLWD
ODYDJXDGD


 'HQWURGHHVWHVLVWHPDH[LVWHXQDF~SXODUHODWLYDPHQWHDPSOLDHQFRWDGHFDQDODFWLYR
HQODTXHDQLGDQTXLUySWHURV/DVDODSUHVHQWDXQUHOOHQRLPSRUWDQWHHQJXDQRFRQGHVDUUROOR
YLVLEOH GHPLFHORV SUHVXPLEOHPHQWH GH+LVWRSODVPD FDSVXODWXP OHYDGXUD TXH HQ HO HVWDGR
VDSUyILWRSUHVHQWDHVWHFUHFLPLHQWR\TXHFRQVLWX\HXQLPSRUWDQWHULHVJRELROyJLFRSDUD ORV
YLVLWDQWHVGHOVLVWHPD(OGHVDUUROORGHHVWDVFRORQLDV\GHORVGHSyVLWRVGHJXDQRVDVRFLDGRV
FRQOOHYDODH[LVWHQFLDGHSHUtRGRVLQDFWLYRVRGHEDMRFDXGDOSURORQJDGRV
 ([LVWHQUHIHUHUHQFLDVDVLVWHPDVVLPLODUHVHQRWUDV]RQDVGHOPXQGRDXQTXHORVGDWRV
H[WUDtGRV GH ODV PLVPDV QR KDQ SHUPLWLGR FRQILUPDU VL ODV FXHYDV VRQ UtRV GH EORTXHV R
VLVWHPDVHVWUXFWXUDOHV(QWUHHOORVGHVWDFDQORVVLVWHPDVGH0LOOOHUWRQ/DNH+XUULFDQH&DYH\
7,)*&7DNHLWIRUJUDQLWHFDYHHQ((88
 0LOOHUWRQ /DNH &DYH 6\VWHP VH ORFDOL]D HQ %LJ 6DQG\ &UHHN 
´1

´: )UHVQR&RXQW\ HQ &DOLIRUQLD ((88 /D ILJXUD  LQFOX\H XQD OiPLQD
FRQ OD WRSRJUDItD GH HVWH VLVWHPD IDFLOLWDGD SRU VX DXWRU %RE 5,&+$5'  (O SHUILO
ORQJLWXGLQDO \ ODV VHFFLRQHV WUDQVYHUVDOHV SHUPLWHQ DSUHFLDU OD H[LVWHQFLD GH XQ HVWUHFKR \
SURIXQGRFDxyQGHSDUHGHVFRQWLQXDV\WHFKDGRSRUEORTXHV(VWHVLVWHPDFDQDOL]DHOFXUVRGHO
UtR 6DQ -RDTXtQ GXUDQWH PiV GH  P \ VDOYDQGR XQ GHVQLYHO GH  P (O VLVWHPD VH
GHVDUROODHQWRQDOLWD%OXH&DQQ\RQ7RQDOLWH\HVWiIRUPDGRSRUWUHVJUDQGHVFXHYDV8SSHU
0LOOHUWRQ/DNH&DYH0LGGOH0LOOHUWRQ/DNH&DYH \/RZHU0LOOHUWRQ/DNH&DYH/DV GRV
FXHYDVDOWDV8SSHU\0LGGOH&DYHVHVWiQVHSDUDGDVSRUXQFRODSVRTXHSHUPLWHXQDSUHWyQGH
PDQRV HQWUH SHUVRQDV VLWXDGDV HQ GLVWLQWDV FXHYDV SHUR QR HO WUiQVLWR ItVLFR GH XQD D RWUD
0LGGOH\/RZHU&DYHVHVWiQVHSDUDGDVSRUXQD]RQDGHFRSDVROODPDGD7KH0LVVLQJ/LQNQR
H[LVWLHQGRFRQH[LyQWUDQVLWDEOHFRQRFLGDHQWUHDPEDV
 8QR GH ORV UDVJRV PiV OODPDWLYRV GH HVWDV FXHYDV VRQ ODV IRUPDV GH HURVLyQ
GHVWDFDQGRHVSHFLDOPHQWHODSURIXVLyQGHPDUPLWDVHQFDGHQDGDVGHJUDQGHVGLPHQVLRQHVORV
SVHXGRJXELD]RVVFDOORSVHQODVSDUHGHVYHUILJXUDSHQGDQWV\DFDQDODGXUDV
 %811(/  GHVFULEH OD FDYLGDG FRPR VLJXH ³7KH FDYH V\VWHP DW 0LOOHUWRQ
/DNHVLVWKHZRUOG
VPRVWQRWDEOHH[DPSOHRIDFRUUDVLRQDOFDYHLHVFRXUHGRXWE\DEUDVLYH
PDWHULDO UDWKHU WKDQGLVVROYHG IRUPHG LQJUDQLWH$OPRVW DPLOH ORQJ LW KDVEHHQ VFXOSWHG
RYHUWKRXVDQGVRI\HDUVE\DQDFWLYHFUHHNWKDWUXQV\HDUURXQG&DYHVLQJUDQLWHDUHIDUOHVV
FRPPRQ WKDQ WKRVH IRUPHG LQ OLPHVWRQH RUPDUEOH DQG W\SLFDOO\ DUH MXVW SDVVDJHV DPRQJ
ERXOGHU SLOHV0LOOHUWRQ E\ FRQWUDVW KDV EHHQ VFXOSWHG DORQJ DQ XQXVXDO FRQYHUJHQFH RI D
IDXOWDQGDMRLQWDQGKDVEHDXWLIXOVWUHDPFXWFDQ\RQVLQVROLGEHGURFN,WLVQRWHGIRULWVZHOO
GHYHORSHG VSHOHRJHQV VXFK DV VFXOSWHG EODGHV IOXWHV SHQGDQWV DQG SRWKROHV LQ EHGURFN
%HVLGHVLWVVFLHQWLILFYDOXHWKHFDYHRIIHUVXQLTXHUHFUHDWLRQDORSSRUWXQLWLHV
)LJXUD&XUYDGHFDUJDGHOUtR%URQFR'DWRVGHODHVWDFLyQIRURQyPLFDIXHQWH&('(;KWWSFHK
IOXPHQFHGH[HV 



 (OFDxyQVXEWHUUiQHRSUHVHQWDSDUHGHVSXOLGDV\VLQXRVDV([LVWHQPDUPLWDVFROJDGDV
\ UHWD]RV GHPDUPLWDV HQ EORTXHV FROJDGRV \ GHVSOD]DGRV HQ ORV QLYHOHV DOWRV (Q HO FDQDO
DFWLYR ODPD\RUtD GH ODVPDUPLWDV REVHUYDGDV VRQ GH SHTXHxR WDPDxR DXQTXH VH DSUHFLDQ
WUD]DV GH OR TXH SXGLHURQ VHU PDUPLWDV GH JUDQ GLiPHWUR /D VHSDUDFLyQ HQWUH SDUHGHV
DQFKXUD GHO FDxyQ QR SDUHFH VXSHUDU ORV P  6RODPHQWH VH KD ORFDOL]DGR XQDPDUPLWD
HQWHUD \ FRQ XQ GLiPHWUR SUy[LPR D HVWRV  P$SDUHQWHPHQWH OD FDYLGDG SUHVHQWDQ GRV
³QLYHOHV´ (O IRUPDGR SRU HO FDxyQ \ XQ QLYHO VXSHULRU TXH DUUDQFD VREUH XQD SODWDIRUPD
URFRVDHQODTXHDVLHQWDQORVEORTXHVFDtGRV
 (Q ORVSDVDMHV VXEWHUUiQHRVGHHVWHQLYHO DOWR DXQRVPVREUHHO FXUVRDFWLYR ORV
EORTXHVSUHVHQWDQXQDSiWLQDFRQWLQXDTXHORVFXEUHFRQSHTXHxDVFRQFDYLGDGHVUHOOHQRVGH
ILQRV HQ WRGD OD VXSHUILFLH GHO EORTXH(QWUH ORV JUDQGHVEORTXHV VH KDQ LGHQWLILFDGRYDULRV
WLSRV GH GHSyVLWRV 8QRV IRUPDGRV SRU DUHQDV \ OLPRV LQGLFDGRUHV GH WUDQVSRUWH GH EDMD
HQHUJtDGHIRUPDDLVODGDSHURVHHYLGHQFLDQDORODUJRGHWRGRHOVLVWHPDFDQWRVURGDGRVGH
FXDUFLWD GH WDPDxR GHFLPpWULFR TXH VXJLHUHQ XQ WUDQVSRUWH GH PD\RU HQHUJtD H[LVWHQ
FXDUFLWDVUtRDUULEDHQODYHUWLHQWH6XURHVWHGHHVWDFXHQFDGHSyVLWRVGHELRHVSHOHRWHPDVGH
SLJRWLWD FX\DPRUIRORJtD\HVWDGRGHFRQVHUYDFLyQ VXJLHUH OD DXVHQFLDGHDYHQLGDVGXUDQWH
ODUJRVSHUtRGRVRODH[LVWHQFLDGHDYHQLGDVHVSRUiGLFDV
 (QHOWUDPRFHQWUDOGHOVLVWHPDSURGXFHODLQWHUVHFFLyQGHOFDQDOFRQXQDSRUWHODWHUDO
TXHSURYLHQHGHODYHUWLHQWHRHVWHQRURHVWH(OFDxyQVHDPSOtDHQHVWD]RQDGDQGROXJDUDXQD
VDODPiV YROXPLQRVD \ TXH SUHVHQWD XQD LQWHUHVDQWH FRODGD IORZVWRQH GH SLJRWLWD GH JUDQ
WDPDxRYHUILJXUD\E\TXHKDVWDDKRUDHVODGHPD\RUHVGLPHQVLRQHVGHWRGDVODV
HVWXGLDGDV HQ HO0XQGR (Q VX SDUWH EDMD HVWD FRODGD IRVLOL]D DOJXQDV PDUPLWDV (O FXUVR
DFWLYRVHVLW~DXQRVPSRUGHEDMRGHODEDVHGHOHVSHOHRWHPD
 (VWHVLVWHPDHVXQRGHORVSRFRVTXHSUHVHQWDVXHORFRQFREHUWXUDYHJHWDOHQFLPDGHOD
HVWUXFWXUDGHEORTXHV ORTXH WDPELpQKDFHSUHVXPLUTXH ORVHYHQWRVGHGHVERUGHGHOFDxyQ
FRQUHDFWLYDFLyQGHSDOHRQLYHOHVVRQPX\HVSRUiGLFRV
 (Q OD 3HQtQVXOD ,EpULFD SHUR IXHUD GH *DOLFLD VH KD HVWXGLDGR HO VLVWHPD GH /DV
3RWUDV ORFDOL]DGR HQ 0RQWHKHUPRVR SURYLQFLD GH &iFHUHV (VWH VLVWHPD VH HPSOD]D HQ
JUDQLWR GH GRV PLFDV 6LOOLPDQLWD$QGDOXFLWD FRQ FDUiFWHU SRUItGLFR YDULDEOH
0$*1$ ,*0(&DQDOL]D HO DUUR\RGHO%URQFR FXHQFDGHILQLGD ORFDOPHQWH
SRUXQDIDOODGHGLUHFFLyQDSUR[LPDGD1(DORODUJRGHXQRVPGHFDQDOVXEWHUUiQHR
(O FDQDO HVWi IRUPDGR SRU OD FRDOHVFHQFLD GH PDUPLWDV WXUELOORQDUHV GH WDPDxR YDULDEOH
DSUHFLiQGRVHLQFOXVLYHIRUPDVGHKDVWDPGHGLiPHWUR7DPELpQVHKDQLGHQWLILFDGRIRUPDV
GHHURVLyQVXSHUSXHVWDVLQFOXVLYHFROJDGDVHQEORTXHVURWRVORTXHDSXQWDDODH[LVWHQFLDGH
DOJ~QSDOHRQLYHOUHSUHVHQWDWLYRGHXQHVWDGLRLQWHUPHGLRGXUDQWHODLQFLVLyQ\H[FDYDFLyQGHO
FDQDODFWXDO(OFXUVRVHSUHVHQWDWHFKDGRQRKDELpQGRVHGHWHUPLQDGRTXHSDUWHVGHOVLVWHPD
VHFRUUHVSRQGHQDUHMXHJRVSURSLRVGHUUXPEHGHOFDxyQRDFRODSVRVGHODYHUWLHQWH
 /D ILJXUD  PXHVWUD HO FDXGDO \ DOWXUD GHO $UUR\R GHO %URQFR HQ VX HVWDFLyQ
IRURQyPLFD3XHGHDSUHFLDUVHODYDULDELOLGDGGHOFDXGDOGHVWDFDQGRDYHQLGDVSXQWXDOHV
TXH FRQVLWX\HQ HSLVRGLRV R HYHQWRV GH FDUiFWHU WRUUHQFLDO 6H KDQ REVHUYDGR QXPHURVDV
PDUPLWDVGHGLiPHWURLQIHULRUDPFRQUHOOHQRVGHJXLMDUURV\FDQWRVURGDGRVKHWHURPpWULFRV
FRQ WDPDxRV FHQWL \ GHFLPpWULFR TXH IRVLOL]DQ ODV IRUPDV 6$1&+(=$/&21 FRP SHUV
VHxDODODPRYLOLGDGGHHVWRVUHOOHQRVFRQYDFLDGR\UHDFWLYDFLyQGHODVIRUPDVGXUDQWH
HVWRVHYHQWRVWRUUHQFLDOHV
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
)LJXUD6LVWHPDGHLas PotrasGH0RQWHKHUPRVRD&DQDOGHOVXPLGHUREFDQDOVXEWHUUiQHRIRUPDGR
SRU PDUPLWDV FRDOHVFHQWHV F /RV GHUUXPEHV SULQFLSDOHV SDUHFHQ GHVOL]DPLHQWRV GHVGH OD YHUWLHQWH 6
SRUGXFLGRVDIDYRUGHSODQRVGHH[IROLDFLyQ/DVDOLGDGHHVWDSHTXHxDVDODHVWiREVWUXLGDSRUXQFRODSVR(OOR
SURYRFDODUHWHQFLyQGHEORTXHV\FDQWRVURGDGRVUHOOHQDQGRSURJUHVLYDPHQWHHOFDQDO09DTXHLUR




)LJXUD&DQDOGHLas PotrasEDMRHOVXPLGHUR(OFXUVRTXHVHPXHVWUDWRUUHQFLDOHQLQYLHUQRVHPDQWLHQH
SUiFWLFDPHQWH HVWDQFDGR GXUDQWH HO YHUDQR (O FDQDO HQOD]D VXFHVLYDV PDUPLWDV D OR ODUJR GHO VLVWHPD 0
9DTXHLUR 
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
)LJXUD6LVWHPDGHLas PotrasGH0RQWHKHUPRVRD&DQDOGHOVXPLGHUREFDQDOVXEWHUUiQHRIRUPDGR
SRU PDUPLWDV FRDOHVFHQWHV F /RV GHUUXPEHV SULQFLSDOHV SDUHFHQ GHVOL]DPLHQWRV GHVGH OD YHUWLHQWH 6
SRUGXFLGRVDIDYRUGHSODQRVGHH[IROLDFLyQ/DVDOLGDGHHVWDSHTXHxDVDODHVWiREVWUXLGDSRUXQFRODSVR(OOR
SURYRFDODUHWHQFLyQGHEORTXHV\FDQWRVURGDGRVUHOOHQDQGRSURJUHVLYDPHQWHHOFDQDO09DTXHLUR




)LJXUD&DQDOGHLas PotrasEDMRHOVXPLGHUR(OFXUVRTXHVHPXHVWUDWRUUHQFLDOHQLQYLHUQRVHPDQWLHQH
SUiFWLFDPHQWH HVWDQFDGR GXUDQWH HO YHUDQR (O FDQDO HQOD]D VXFHVLYDV PDUPLWDV D OR ODUJR GHO VLVWHPD 0
9DTXHLUR 
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
 (Q OD FDUWRJUDItD GH 5,&+$5'  ILJXUD  VH LQGLFD OD H[LVWHQFLD GH XQD
FRODGDIORZVWRQHORFDOL]DGDHQXQQLYHOGHJDOHUtDFROJDGR\DLVODGRGHOFXUVRGHDJXDVHQ
0LGGOH &DYH $XQTXH OD UHVROXFLyQ GH ODV IRWRJUDItDV QR SHUPLWH FRQILUPDU HO WLSR GH
HVSHOHRWHPDODVFRORUDFLRQHV\DVSHFWRVRQVLPLODUHVDODVFRODGDVGHSLJRWLWDORFDOL]DGDVHQ
RWURVVLVWHPDVHQJUDQLWRV
 +XUULFDQH&DYH6\VWHPVHORFDOL]DHQ+XUULFDQH&DQ\RQ1DWXUDO$UHD1
:PHQHO3DVR&RXQW\&RORUDGR((88&RQXQGHVDUUROORGHP
HO FXUVR VXEWHUUiQHR VDOYDXQGHVQLYHOGHP/D ILJXUDPXHVWUD OD WRSRJUDItDGH
HVWH VLVWHPD SXEOLFDGD SRU )5$=,(5  (O DXWRU GHILQH OD FXHYD FRPR XQ SDVDMH
H[FDYDGRHQHOVXEVWUDWR\FXELHUWRSRUORVEORTXHV³+XUULFDQH&DYHLVIRUPHGHQWLUHO\IURP
WKHELOOLRQ\HDUROG3LNHV3HDNJUDQLWH7KHFDYH LVDQDPDOJDPDWLRQFDYHFRQVLVWLQJRI
EHGURFN SDVVDJH FRYHUHG ZLWK WDOXV DQG VRLO 7HFWRQLFV JODFLDWLRQ JUXVVLILFDWLRQ DQG
GLVVROXWLRQKDYHDOOSOD\HGVRPHSDUW LQ WKHVSHOHRJHQHVLVRI WKHFDYH7HFWRQLFVUHVXOWHG LQ
MRLQWLQJIDXOWLQJDQGUHJLRQDOXSOLIW7KHZLGHO\VSDFHGMRLQWLQJDOORZVWKHJUDQLWHWREUHDN
XS LQWR YHU\ ODUJH ERXOGHUV DQG WDOXV ZKLFK DUH DEOH WR EULGJH RYHU DQG FRYHU WKH DFWLYH
VWUHDP LQ WKH FDYH7KH OLQHDU SDWWHUQ RI WKH FDYH LV DSSDUHQWO\ UHODWHG WR D IDXOW5HJLRQDO
XSOLIWUHVXOWHGLQWKHWRSRJUDSKLFUHOLHIDQGWKHVWHHSK\GUDXOLFJUDGLHQWWOQDWJDYHWLQHVWUHDP
WLQHSRZHU WR LQFLVH WKHJUDQLWH IDVWHU WKDQVXUIDFHZHDWKHULQJFRXOGHURGH WLQHVXUURXQGLQJ
JUDQLWHKLOOVDQGFOLIIV
 7KH WRSRJUDSKLF UHOLHI DQG LQFUHDVHG K\GUDXOLF JUDGLHQW DOVR LQFUHDVHG WLQH IORZ RI
ZDWHUWKURXJKWKHMRLQWVWKXVDFFHOHUDWLQJJUXVVLILFDWLRQGLVVROXWLRQDQGLQVRPHFDVHVPD\
KDYHUHVXOWHGLQVPDOOVFDOHVSULQJVDSSLQJZLWKLQWKHFDYH*ODFLDWLRQPD\DOVRKDYHSOD\HGD
UROH LQ WLQH VSHOHRJHQHVLV RI +XUULFDQH &DYH ,QFUHDVHG UXQRII IURP 3OHLVWRFHQHPHOWZDWHU
PD\ KDYH LQFUHDVHG WKH HURVLRQDO SRZHU RI WKH VWUHDP WKDW UXQV WOQURXJK WKH FDYH
$GGLWLRQDOO\ EHFDXVH&2 LVPRUH VROXEOH LQFROGZDWHU WLQHPHOWZDWHU IURP WKHJODFLHUV
ZRXOGKDYHKDGDKLJKHU&2FRQWHQWDQGZRXOGKDYHEHHQDPRUHDJJUHVVLYHDJHQWIRUWLQH
GLVVROXWLRQDQGJUXVVLIMFDWLRQRIWKHJUDQLWH
 *UXVVLILFDWLRQRIWLQH3LNHV3HDNJUDQLWHLVSUREDEO\WKHPRVWIPSRUWDQWPHFKDQLVPLQ
WLQH GHYHORSPHQW RI WKH FDYH7KHJUDQLWH UHDGLO\ EUHDNV GRZQ LQWR JUDYHO DV WKH DEXQGDQW
ELRWLWH FRQWDLQHG LQ WKH JUDQLWH K\GURO\VHV DQG R[LGL]HV WR FOD\ DQG LURQR[LGHV 7KLV
SKHQRPHQRQLVHVSHFLDOO\SUHYDOHQWDORQJMRLQWVDQGIDXOWV7KHJUDYHOLVWOQHQZDVKHGDZD\
E\ VWUHDP HURVLRQ DQG VSULQJ VDSSLQJ 7KLV SURGXFHV QDUURZ FDQ\RQV DORQJ WKH MRLQWV DQG
IDXOWVZKLFKDUHHDVLO\URRIHGRYHUE\WDOXVDQGVRLO6SULQJVDSSLQJDORQJWLQHMRLQWVFDQDOVR
UHVXOWLQWKHIRUPDWLRQRIEHGURFNSDVVDJHVZKLFKDUHURRIHGZLWKVROLGJUDQLWH
 0DQ\RIWLQHIHDWXUHVLQWKHFDYHFDQEHXVHGWRSRLQWRXWIDFHWVRIVSHOHRJHQHVLV,Q
WLQH )PODQG DUHD VWUHDP HURVLRQ KDV IRQQHG YDGRVH FDQ\RQV ZLWK EHDXWLIXOO\ VFXOSWHG
VSHOHRJHQV$WWLQH76ORWZKHUHWKHFDYHVWUXFWXUHLVGHSHQGHQWRQEHGURFNFRPSRVLWLRQWKH
VWUHDP KDV FXW ODWHUDOO\ LQWR WKH FDYH ZDOOV 7KH FDYH KDV VHYHUDO LQFLVHG PHDQGHUV DQG
RFFDVLRQDOO\DVROLGEHGURFNFHLOLQJVXFKDVWOQDWVHHQDWWLQH6DQGEDU³
 (VWDFXHYDSDUHFHFDUDFWHUL]DGDSRUXQFDxRQYDGRVRTXHODGHILQHSRUORTXHVHKD
LQFOXtGRFRPRFXHYDHVWUXFWXUDO\QRFRPRUtRGHEORTXHV






)LJXUD6LVWHPDGHLas Potras de MontehermosoD&RPRPXFKRVRWURVVLVWHPDVHVWUXFWXUDOHVVLPLODUHVD
PHGLGDTXHQRVDSUR[LPDPRVDODVXUJHQFLDHOHQFDxRQDPLHQWRVXEWHUUiQHRSLHUGHVXVOLPLWHV\ODPRUIRORJtDVH
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
 (Q OD FDUWRJUDItD GH 5,&+$5'  ILJXUD  VH LQGLFD OD H[LVWHQFLD GH XQD
FRODGDIORZVWRQHORFDOL]DGDHQXQQLYHOGHJDOHUtDFROJDGR\DLVODGRGHOFXUVRGHDJXDVHQ
0LGGOH &DYH $XQTXH OD UHVROXFLyQ GH ODV IRWRJUDItDV QR SHUPLWH FRQILUPDU HO WLSR GH
HVSHOHRWHPDODVFRORUDFLRQHV\DVSHFWRVRQVLPLODUHVDODVFRODGDVGHSLJRWLWDORFDOL]DGDVHQ
RWURVVLVWHPDVHQJUDQLWRV
 +XUULFDQH&DYH6\VWHPVHORFDOL]DHQ+XUULFDQH&DQ\RQ1DWXUDO$UHD1
:PHQHO3DVR&RXQW\&RORUDGR((88&RQXQGHVDUUROORGHP
HO FXUVR VXEWHUUiQHR VDOYDXQGHVQLYHOGHP/D ILJXUDPXHVWUD OD WRSRJUDItDGH
HVWH VLVWHPD SXEOLFDGD SRU )5$=,(5  (O DXWRU GHILQH OD FXHYD FRPR XQ SDVDMH
H[FDYDGRHQHOVXEVWUDWR\FXELHUWRSRUORVEORTXHV³+XUULFDQH&DYHLVIRUPHGHQWLUHO\IURP
WKHELOOLRQ\HDUROG3LNHV3HDNJUDQLWH7KHFDYH LVDQDPDOJDPDWLRQFDYHFRQVLVWLQJRI
EHGURFN SDVVDJH FRYHUHG ZLWK WDOXV DQG VRLO 7HFWRQLFV JODFLDWLRQ JUXVVLILFDWLRQ DQG
GLVVROXWLRQKDYHDOOSOD\HGVRPHSDUW LQ WKHVSHOHRJHQHVLVRI WKHFDYH7HFWRQLFVUHVXOWHG LQ
MRLQWLQJIDXOWLQJDQGUHJLRQDOXSOLIW7KHZLGHO\VSDFHGMRLQWLQJDOORZVWKHJUDQLWHWREUHDN
XS LQWR YHU\ ODUJH ERXOGHUV DQG WDOXV ZKLFK DUH DEOH WR EULGJH RYHU DQG FRYHU WKH DFWLYH
VWUHDP LQ WKH FDYH7KH OLQHDU SDWWHUQ RI WKH FDYH LV DSSDUHQWO\ UHODWHG WR D IDXOW5HJLRQDO
XSOLIWUHVXOWHGLQWKHWRSRJUDSKLFUHOLHIDQGWKHVWHHSK\GUDXOLFJUDGLHQWWOQDWJDYHWLQHVWUHDP
WLQHSRZHU WR LQFLVH WKHJUDQLWH IDVWHU WKDQVXUIDFHZHDWKHULQJFRXOGHURGH WLQHVXUURXQGLQJ
JUDQLWHKLOOVDQGFOLIIV
 7KH WRSRJUDSKLF UHOLHI DQG LQFUHDVHG K\GUDXOLF JUDGLHQW DOVR LQFUHDVHG WLQH IORZ RI
ZDWHUWKURXJKWKHMRLQWVWKXVDFFHOHUDWLQJJUXVVLILFDWLRQGLVVROXWLRQDQGLQVRPHFDVHVPD\
KDYHUHVXOWHGLQVPDOOVFDOHVSULQJVDSSLQJZLWKLQWKHFDYH*ODFLDWLRQPD\DOVRKDYHSOD\HGD
UROH LQ WLQH VSHOHRJHQHVLV RI +XUULFDQH &DYH ,QFUHDVHG UXQRII IURP 3OHLVWRFHQHPHOWZDWHU
PD\ KDYH LQFUHDVHG WKH HURVLRQDO SRZHU RI WKH VWUHDP WKDW UXQV WOQURXJK WKH FDYH
$GGLWLRQDOO\ EHFDXVH&2 LVPRUH VROXEOH LQFROGZDWHU WLQHPHOWZDWHU IURP WKHJODFLHUV
ZRXOGKDYHKDGDKLJKHU&2FRQWHQWDQGZRXOGKDYHEHHQDPRUHDJJUHVVLYHDJHQWIRUWLQH
GLVVROXWLRQDQGJUXVVLIMFDWLRQRIWKHJUDQLWH
 *UXVVLILFDWLRQRIWLQH3LNHV3HDNJUDQLWHLVSUREDEO\WKHPRVWIPSRUWDQWPHFKDQLVPLQ
WLQH GHYHORSPHQW RI WKH FDYH7KHJUDQLWH UHDGLO\ EUHDNV GRZQ LQWR JUDYHO DV WKH DEXQGDQW
ELRWLWH FRQWDLQHG LQ WKH JUDQLWH K\GURO\VHV DQG R[LGL]HV WR FOD\ DQG LURQR[LGHV 7KLV
SKHQRPHQRQLVHVSHFLDOO\SUHYDOHQWDORQJMRLQWVDQGIDXOWV7KHJUDYHOLVWOQHQZDVKHGDZD\
E\ VWUHDP HURVLRQ DQG VSULQJ VDSSLQJ 7KLV SURGXFHV QDUURZ FDQ\RQV DORQJ WKH MRLQWV DQG
IDXOWVZKLFKDUHHDVLO\URRIHGRYHUE\WDOXVDQGVRLO6SULQJVDSSLQJDORQJWLQHMRLQWVFDQDOVR
UHVXOWLQWKHIRUPDWLRQRIEHGURFNSDVVDJHVZKLFKDUHURRIHGZLWKVROLGJUDQLWH
 0DQ\RIWLQHIHDWXUHVLQWKHFDYHFDQEHXVHGWRSRLQWRXWIDFHWVRIVSHOHRJHQHVLV,Q
WLQH )PODQG DUHD VWUHDP HURVLRQ KDV IRQQHG YDGRVH FDQ\RQV ZLWK EHDXWLIXOO\ VFXOSWHG
VSHOHRJHQV$WWLQH76ORWZKHUHWKHFDYHVWUXFWXUHLVGHSHQGHQWRQEHGURFNFRPSRVLWLRQWKH
VWUHDP KDV FXW ODWHUDOO\ LQWR WKH FDYH ZDOOV 7KH FDYH KDV VHYHUDO LQFLVHG PHDQGHUV DQG
RFFDVLRQDOO\DVROLGEHGURFNFHLOLQJVXFKDVWOQDWVHHQDWWLQH6DQGEDU³
 (VWDFXHYDSDUHFHFDUDFWHUL]DGDSRUXQFDxRQYDGRVRTXHODGHILQHSRUORTXHVHKD
LQFOXtGRFRPRFXHYDHVWUXFWXUDO\QRFRPRUtRGHEORTXHV
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
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
)LJXUD7RSRJUDItDGHHurricane Cave)5$=,(5 



 (O HVSHOHyORJR \ WRSyJUDIR %811(/ KD IDFLOLWDGR IRWRJUDILDV \ GRFXPHQWDFLyQ GH
XQD WHUFHUD FXHYD HO VLVWHPD 7,)*& 7DNH LW IRU JUDQLWH FDYH HQ 7XROXPQH &RXQW\
&DOLIRUQLD ((88 /D ILJXUD DPXHVWUD HOPRGHOR GLJLWDO GHO DO]DGR GH SDUWH GH HVWH
VLVWHPD/DV IRWRJUDItDV E \ F TXH KD IDFLOLWDGR SHUWHQHFHQ D HVWH WUDPR GH FXUVR
VXEWHUUiQHRTXHLQFOX\HXQDFDVFDGDFRQYDULRVIUDFFLRQDPLHQWRV6HSXHGHQDSUHFLDUDOLJXDO
TXH ORV VLWHPDVSUHFHGHQWHV OD VXSHUSRVLFLyQ\FRDOHVFHQFLDGH ODV IRUPDVGHHURVLyQ(VWH
WLSRGHIRUPDVRQODVTXHGHILQHQ\SDUWLFXODUL]DQHOSDLVDMHVXEWHUUiQHR&RQVWLWX\HQHOUDVJR
SULQFLSDOGHHVWHFDQDOHVWUXFWXUDO
 (QHVWHVLVWHPDVHKDQORFDOL]DGRGRVWLSRVGHHVSHOHRWHPDVFRP3HUV%5811(/
VLELHQQRVHKDQLGHQWLILFDGRPLQHUDOyJLFDPHQWH8QRGHORVJUXSRVGHHVSHOHRWHPDV
VRQGHVFULWRV FRPRFRVWUDVERWURLGDOHV VLPLODUHV D ³FRUDORLGHV´ SRSFRUQSRU ORTXH FDEUtD
DVLPLODUODVDIRUPDVQRGXODUHVGHySDOR$
 2WURGH ORVJUXSRV VRQHVSHOHRWHPDVGH FDOFLWD YHU ILJXUD6H ORFDOL]DQ HQ OD
OODPDGD&DOFLWH5RRP]RQD LQIHULRUGHUHFKDGH OD WRSRJUDItDGH OD ILJXUD6RQIRUPDV
DEDQGHUDGDV IRUPDV FRPSXHVWDV GH IOXMR JRWHR \ TXH WLHQGHQ D SHUILODU ORV FDQWRV GH ORV
EORTXHV 3XHGH DSUHFLDUVH WDPELpQ FRPR HO FDxyQ WLHQGH D UHOOHQDUVH FRQ EORTXHV
IUDJPHQWRV SXOLGRV TXH IRUPDEDQ SDUWH GH IRUPDV GH HURVLyQ ORFDOL]DGDV HQ FRWDV PiV
HOHYDGDV
 /RV HMHPSORV GH FXHYDV HVWUXFWXUDOHV TXH VH KDQ FLWDGR GHQWUR GH HVWH DSDUWDGR
PXHVWUDQHOIHQyPHQRHVFDODGRSDUWLHQGRGHXQDILVXUDVLPSOHKDVWDOOHJDUDOGHVDUUROORGHXQ
FDxyQVXEWHUUiQHR
x $V*KDOODVDXVHQFLDGHDJXD
x 7RXEDGR%ULyQPDQDQWLDOVXEWHUUiQHRHVFDVDSRWHQFLD
x $)XUQDPDQDQWLDOVXEWHUUiQHRHVFDVDSRWHQFLD7XELILFDFLRQHV
x 2)ROyQWUDQVIOXHQFLD\PDQDQWLDOHVFXUVRVGHLQWHQVLGDGPRGHUDGD3RFDVIRUPDVGH
HURVLyQ VXSHUILFLDOHV 1XPHURVDV IRUPDV GH HURVLyQ VXEVXSHUILFLDOHV ,QFLVLyQ
IDYRUHFLGD HQ IDOOD (Q JHQHUDO PDUPLWDV GH SHTXHxR GLiPHWUR 7XELILFDFLRQHV \
SDOHRQLYHOHV
x /DV3RWUDVWUDQVIOXHQFLD\PDQDQWLDOHVVXEWHUUiQHRVFXUVRVWRUUHQFLDOHV3RFDVIRUPDV
GH HURVLyQ VXSHUILFLDOHV 1XPHURVDV IRUPDV GH HURVLyQ VXEVXSHUILFLDOHV $OJXQDV
JUDQGHVPDUPLWDV
x 7URQFHGD WUDQVIOXHQFLD\PDQDQWLDOHVFXUVRVGH LQWHQVLGDGPRGHUDGD3RFDV IRUPDV
GH HURVLyQ VXSHUILFLDOHV1XPHURVDV IRUPDV GH HURVLyQ VXEVXSHUILFLDOHV 3UHGRPLQLR
GH PDUPLWDV GH WDPDxR PHGLR $OJXQDV JUDQGHV PDUPLWDV &DxyQ UHODWLYDPHQWH
SURIXQGR
x $OEDUHOORV WUDQVIOXHQFLD \ PDQDQWLDOHV FXUVRV GH HOHYDGD LQWHQVLGDG 1XPHURVDV
IRUPDV GH HURVLyQ VXSHUILFLDOHV 1XPHURVRDV IRUPDV GH HURVLyQ VXEVXSHUILFLDOHV
*UDQGHVPDUPLWDV&DxyQSURIXQGR
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)LJXUD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
 (O HVSHOHyORJR \ WRSyJUDIR %811(/ KD IDFLOLWDGR IRWRJUDILDV \ GRFXPHQWDFLyQ GH
XQD WHUFHUD FXHYD HO VLVWHPD 7,)*& 7DNH LW IRU JUDQLWH FDYH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&DOLIRUQLD ((88 /D ILJXUD DPXHVWUD HOPRGHOR GLJLWDO GHO DO]DGR GH SDUWH GH HVWH
VLVWHPD/DV IRWRJUDItDV E \ F TXH KD IDFLOLWDGR SHUWHQHFHQ D HVWH WUDPR GH FXUVR
VXEWHUUiQHRTXHLQFOX\HXQDFDVFDGDFRQYDULRVIUDFFLRQDPLHQWRV6HSXHGHQDSUHFLDUDOLJXDO
TXH ORV VLWHPDVSUHFHGHQWHV OD VXSHUSRVLFLyQ\FRDOHVFHQFLDGH ODV IRUPDVGHHURVLyQ(VWH
WLSRGHIRUPDVRQODVTXHGHILQHQ\SDUWLFXODUL]DQHOSDLVDMHVXEWHUUiQHR&RQVWLWX\HQHOUDVJR
SULQFLSDOGHHVWHFDQDOHVWUXFWXUDO
 (QHVWHVLVWHPDVHKDQORFDOL]DGRGRVWLSRVGHHVSHOHRWHPDVFRP3HUV%5811(/
VLELHQQRVHKDQLGHQWLILFDGRPLQHUDOyJLFDPHQWH8QRGHORVJUXSRVGHHVSHOHRWHPDV
VRQGHVFULWRV FRPRFRVWUDVERWURLGDOHV VLPLODUHV D ³FRUDORLGHV´ SRSFRUQSRU ORTXH FDEUtD
DVLPLODUODVDIRUPDVQRGXODUHVGHySDOR$
 2WURGH ORVJUXSRV VRQHVSHOHRWHPDVGH FDOFLWD YHU ILJXUD6H ORFDOL]DQ HQ OD
OODPDGD&DOFLWH5RRP]RQD LQIHULRUGHUHFKDGH OD WRSRJUDItDGH OD ILJXUD6RQIRUPDV
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 /RV HMHPSORV GH FXHYDV HVWUXFWXUDOHV TXH VH KDQ FLWDGR GHQWUR GH HVWH DSDUWDGR
PXHVWUDQHOIHQyPHQRHVFDODGRSDUWLHQGRGHXQDILVXUDVLPSOHKDVWDOOHJDUDOGHVDUUROORGHXQ
FDxyQVXEWHUUiQHR
x $V*KDOODVDXVHQFLDGHDJXD
x 7RXEDGR%ULyQPDQDQWLDOVXEWHUUiQHRHVFDVDSRWHQFLD
x $)XUQDPDQDQWLDOVXEWHUUiQHRHVFDVDSRWHQFLD7XELILFDFLRQHV
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)LJXUD(VSHOHRWHPDVGHFDOFLWDORFDOL]DGRVHQODOODPDGD&DOFLWH5RRPHQHOVLVWHPDHVWUXFWXUDO7,)*&
7DNHLWIRUJUDQLWHFDYH/RVHVSHOHRWHPDVSHUILODQORVFDQWRVGHORVEORTXHV\IUDJPHQWRVGHIRUPDVGHHURVLyQ
FDtGRV)RWRJUDItDFRUWHVtDGH'%811(/FRP3HUV





)LJXUD6LVWHPDHVWUXFWXUDO7,)*&7DNHLWIRUJUDQLWHFDYHD0RGHORGHOFXUVRDOWRGHOVLVWHPDE\F
IRWRJUDItDVGHOFDQDOGHHURVLyQFRUUHVSRQGLHQWHVDOD]RQDGHODFDVFDGDGHWUDPRV/DVVXSHUILFLHVVRQSXOLGDV
\RQGXODGDVFDUDFWHUL]DGDVFRPRWXERVGHDOWDYHORFLGDG7RSRJDItD\IRWRJUDItDVFRUWHVtDGH'%811(/FRP
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
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)LJXUD(VSHOHRWHPDVGHFDOFLWDORFDOL]DGRVHQODOODPDGD&DOFLWH5RRPHQHOVLVWHPDHVWUXFWXUDO7,)*&
7DNHLWIRUJUDQLWHFDYH/RVHVSHOHRWHPDVSHUILODQORVFDQWRVGHORVEORTXHV\IUDJPHQWRVGHIRUPDVGHHURVLyQ
FDtGRV)RWRJUDItDFRUWHVtDGH'%811(/FRP3HUV


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

)LJXUD6LVWHPDHVWUXFWXUDO7,)*&7DNHLWIRUJUDQLWHFDYHD0RGHORGHOFXUVRDOWRGHOVLVWHPDE\F
IRWRJUDItDVGHOFDQDOGHHURVLyQFRUUHVSRQGLHQWHVDOD]RQDGHODFDVFDGDGHWUDPRV/DVVXSHUILFLHVVRQSXOLGDV
\RQGXODGDVFDUDFWHUL]DGDVFRPRWXERVGHDOWDYHORFLGDG7RSRJDItD\IRWRJUDItDVFRUWHVtDGH'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
 8QD ODSDHVXQDFDYLGDGGHVDUUROODGDGHQWURGHXQDEDQGDGHFL]DOODDVRFLDGDDXQD
HVWUXFWXUD GH ODMDV $SDUHFH HQ OD OLWHUDWXUD FRPR VKHHW WDIRQL 7:,'$/( 	 %2851(
 ³,Q JUDQLWH WHUUDLQV QLWFKHV DQG VKHOWHUV DUH D IDLUO\ FRPPRQ RFFXUUHQFH 6RPH DUH
DWWULEXWDEOHWRZHDWKHULQJDORQJVKHHWIUDFWXUHVWRSURGXFHVKHHWWDIRQL´/DFDYLGDGVHIRUPD
SRUDOWHUDFLyQGLIHUHQFLDOGHOPDWHULDOIDOODGRIUHQWHDORVPDWHULDOHVPiVGXURV\TXHOLPLWDQR
FRQILQDQHVDEDQGDSRUORTXHORVOtPLWHVLQWHULRUHVGHODFDYLGDGVXHTXLYDOHQWHDODVSDUHGHV
RFRQWRUQRWHFKR\VXHORVHVWiQIRUPDGRVSRUURFDFRQWLQXD
 *HQHUDOPHQWH OD ERFD GH OD FDYLGDG PDUFD HO SXQWR GH PHQRU FRWD /D FDYLGDG
HYROXFLRQDVLJXLHQGRODSHQGLHQWHDVFHQGHQWHGHODEDQGDGHFL]DOOD\DVtHOPDWHULDODOWHUDGR
HV HYDFXDGR JUDYLWDFLRQDOPHQWH HQ IRUPD GH JUDQRV R IUDJPHQWRV OR TXH IDFLOLWD HO
FUHFLPLHQWR GH OD FDYLGDG $OJXQDV GH HVWDV FDYLGDGHV SUHVHQWDQ WXELILFDFLRQHV HQ HO
SHUtPHWURGHODFXHYDHLQFOXVRSHTXHxRVPDQDQWLDOHVHVWDFLRQDOHVGHHVFDVRFDXGDO
 &RPR SULPHU HMHPSOR FLWDU OD FXHYD GH /DSD GH 0RXUD ORFDOL]DGD HQ 6HUUD GR
*DOLxHLUR HQ0RUJDGiQV D\XQWDPLHQWRGH*RQGRPDU 9$48(,52HW DO /D
FDYLGDG VH ORFDOL]D HQ *:6 870 7    /D ILJXUD E
PXHVWUD OD SODQWD PRUIROyJLFD 9$48(,52 	 9,'$/  HODERUDGD D SDUWLU GH OD
WRSRJUDItDHVSHOHROyJLFD9$48(,52HWDO/DFDYLGDGVHHPSOD]DHQJUDQLWR
GHGRVPLFDV0$*1$,*0(
 6LDVLPLODPRVODVHFFLyQHQSODQWDGHODFDYLGDGDXQDIRUPDKHPLHOtSWLFDWHQGUtDPRV
XQ UDGLR PHQRU GH XQRV  P \ XQ DQFKR GH ERFD GLiPHWUR PD\RU GH XQRV  P /D
VXSHUILFLHGHODFDYLGDGVHKDHVWLPDGRHQXQRVP/DFDYLGDGSUHVHQWDXQGHVQLYHOHQWUH
ODERFD\HOSXQWRPiVDOWRGHP/DSHQGLHQWHHVGHXQRV1(\ODDOWXUDPHGLD
UHODWLYDPHQWHXQLIRUPHHQWRGDODODSDHVGHPVLELHQYDUtDGHVGHORVPHQODERFD
KDVWDORVPHQHOIRQGR&RPRUDVJRVPRUIROyJLFRVUHVHxDEOHVGHHVWHHVSDFLRVXEWHUUiQHR
GHVWDFDQ OD SUHVHQFLD GH HVSHOHRWHPDV GH ySDOR$ HQ OD EyYHGD HQ OD ]RQDPiV DOWD GH OD
FDYLGDG\ODSUHVHQFLDGHWXELILFDFLRQHV\DOYHROL]DFLRQHVHQHOSHUtPHWURGHODFDYLGDGYHU
ILJXUDF
 2WURHMHPSORGHODSDHVODFXHYDOODPDGD&RYDGD3DUDOLDHQ&DQJDV('8707
  HPSOD]DGD HQ XQD JUDQLRGRULWD FRQ PHJDFULVWDOHV IHOGHVSiWLFRV
0$*1$,*0(/DSULPHUDSDUWHGHODFDYLGDGHVKRUL]RQWDOYHUWRSRJUDItD
ILJXUD\VXWHFKRHVWiIRUPDGRSDUFLDOPHQWHSRUEORTXHVFDtGRV(OVHJXQGRWUDPRGHOD
FXHYD HV XQD ODSD DVRFLDGD D XQD EDQGD GH FL]DOOD TXH EX]D ORFDOPHQWH HQWUH  /D
FXHYDWLHQHXQGHVDUUROORGHP\XQGHVQLYHOGHP&RPRIRUPDVDVRFLDGDVDSDUHFHQ
HVSHOHRWHPDV GH ySDOR$ HQ DOJXQDV ]RQDV GHO WHFKR \ HVSHOHRWHPDV GH SLJRWLWD FRQ
PRUIRORJtDGHIOXMRHQODSDUHG(VWH(QHVWHRWURFDVRHOIUHQWHGHHYROXFLyQHVPiVLUUHJXODU
6H DSUHFLDQ DOJXQDV DOYHROL]DFLRQHV DLVODGDV HQ HO SHUtPHWUR H LQFOXVR H[LVWH XQ FRQGXFWR
DFFHVLEOHSDUDOHORDOIUHQWHGHDYDQFH\HQODSDUWHVXSHULRUGHODODSD/DPDUFDGDIROLDFLyQ
\SHQGLHQWHSURYRFDQODFDtDGHSHTXHxRVIUDJPHQWRVGHURFDFRQIRUPDGHSDUDOHOHStSHGR
 /DV FXHYDV WLSR ODSD QR VRQ IRUPDV DLVODGDV 3XHGHQ DSDUHFHU YDULDV FXHYDV HQ HO
PLVPRDIORUDPLHQWRDJUXSDGDVRDVRFLDGDVYHU9$48(,52HWDODIDYRUGHOVLVWHPD
GHODPLQDVGHH[IROLDFLyQTXHDIHFWDQDOGRPRJUDQtWLFR&RPRHMHPSORGHVWDFDHOFRQMXQWR
GHFXHYDVTXHIRUPDQ$7RXEDGR%ULyQHQOD6HUUDGR*DOLxHLUR9LQFLRV*RQGRPDU(Q
HVWH VLVWHPD GH FXHYDV ORFDOL]DGD HQ *:6 870 7    VH
FRPELQDQYDULRVWLSRVGHFXHYD/DFXHYDSULQFLSDOHVXQDJUDQWULQFKHUDVXEYHUWLFDOGHP
GHSURIXQGLDG9$48(,52\TXHFRUWDYHUWLFDOPHQWHODHVWUXFWXUDGHODMDVH[LVWHQWH
$VRFLDGDVFRQHVWDHVWUXWXUDGHODMDVVHKDQORFDOL]DGRFXHYDVWLSRODSD\TXHVHGHVDUUROODQ
HQDPEDVSDUHGHVGH OD WULQFKHUD\HQHOSHUtPHWURGHO UHVLGXDOJUDQtWLFR VLELHQVRODPHQWH
WUHVGHHVWDVODSDVSUHVHQWDQXQGHVDUUROORGLJQRGHPHQFLyQ8QDPRGLILFDFLyQDFWXDOL]DGDGH


&XHYDVGHVDUUROODGDVDIDYRUGHEDQGDVGHFL]DOOD
 8QD GH ODV RTXHGDGHVPiV VLPSOHV \ TXH FRQVLVWHQ HQ XQ YDFtR GHVDUUROODGR HQ HO
LQWHULRU GHO VXEVWUDWR JUDQtWLFR VRQ ODV TXH GHQRPLQDPRV FXHYDV WLSR ODSD (VWH WpUPLQR
JDOOHJRVLJQLILFDHQWUHRWUDVFRVDV³FXHYDRFDYLGDGSLHGUDJUDQGHSXHVWDHQFLPDGHSDUHGHV
SDUD TXH VLUYD GH FXELHUWD /DW/DSSD´ $/2162 (675$9Ë6  R WDPELpQ ³FDYLGDG
SURIXQGDHQXQDURFDTXHIRUPDXQDEULJR´;(5$,6(Q0RUJDGiQVD\XQWDPLHQWR
GH*RQGRPDUSURYLQFLDGH3RQWHYHGUDHVWHWpUPLQRDSDUHFHFRPRSDUWHGHOPLFURWRSyQLPR
SRSXODUSDUDGHVLJQDUH[SURIHVRDODVFXHYDV\PRUIRORJtDVGHHVWHWLSR9$48(,52HWDO

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
 8QD ODSDHVXQDFDYLGDGGHVDUUROODGDGHQWURGHXQDEDQGDGHFL]DOODDVRFLDGDDXQD
HVWUXFWXUD GH ODMDV $SDUHFH HQ OD OLWHUDWXUD FRPR VKHHW WDIRQL 7:,'$/( 	 %2851(
 ³,Q JUDQLWH WHUUDLQV QLWFKHV DQG VKHOWHUV DUH D IDLUO\ FRPPRQ RFFXUUHQFH 6RPH DUH
DWWULEXWDEOHWRZHDWKHULQJDORQJVKHHWIUDFWXUHVWRSURGXFHVKHHWWDIRQL´/DFDYLGDGVHIRUPD
SRUDOWHUDFLyQGLIHUHQFLDOGHOPDWHULDOIDOODGRIUHQWHDORVPDWHULDOHVPiVGXURV\TXHOLPLWDQR
FRQILQDQHVDEDQGDSRUORTXHORVOtPLWHVLQWHULRUHVGHODFDYLGDGVXHTXLYDOHQWHDODVSDUHGHV
RFRQWRUQRWHFKR\VXHORVHVWiQIRUPDGRVSRUURFDFRQWLQXD
 *HQHUDOPHQWH OD ERFD GH OD FDYLGDG PDUFD HO SXQWR GH PHQRU FRWD /D FDYLGDG
HYROXFLRQDVLJXLHQGRODSHQGLHQWHDVFHQGHQWHGHODEDQGDGHFL]DOOD\DVtHOPDWHULDODOWHUDGR
HV HYDFXDGR JUDYLWDFLRQDOPHQWH HQ IRUPD GH JUDQRV R IUDJPHQWRV OR TXH IDFLOLWD HO
FUHFLPLHQWR GH OD FDYLGDG $OJXQDV GH HVWDV FDYLGDGHV SUHVHQWDQ WXELILFDFLRQHV HQ HO
SHUtPHWURGHODFXHYDHLQFOXVRSHTXHxRVPDQDQWLDOHVHVWDFLRQDOHVGHHVFDVRFDXGDO
 &RPR SULPHU HMHPSOR FLWDU OD FXHYD GH /DSD GH 0RXUD ORFDOL]DGD HQ 6HUUD GR
*DOLxHLUR HQ0RUJDGiQV D\XQWDPLHQWRGH*RQGRPDU 9$48(,52HW DO /D
FDYLGDG VH ORFDOL]D HQ *:6 870 7    /D ILJXUD E
PXHVWUD OD SODQWD PRUIROyJLFD 9$48(,52 	 9,'$/  HODERUDGD D SDUWLU GH OD
WRSRJUDItDHVSHOHROyJLFD9$48(,52HWDO/DFDYLGDGVHHPSOD]DHQJUDQLWR
GHGRVPLFDV0$*1$,*0(
 6LDVLPLODPRVODVHFFLyQHQSODQWDGHODFDYLGDGDXQDIRUPDKHPLHOtSWLFDWHQGUtDPRV
XQ UDGLR PHQRU GH XQRV  P \ XQ DQFKR GH ERFD GLiPHWUR PD\RU GH XQRV  P /D
VXSHUILFLHGHODFDYLGDGVHKDHVWLPDGRHQXQRVP/DFDYLGDGSUHVHQWDXQGHVQLYHOHQWUH
ODERFD\HOSXQWRPiVDOWRGHP/DSHQGLHQWHHVGHXQRV1(\ODDOWXUDPHGLD
UHODWLYDPHQWHXQLIRUPHHQWRGDODODSDHVGHPVLELHQYDUtDGHVGHORVPHQODERFD
KDVWDORVPHQHOIRQGR&RPRUDVJRVPRUIROyJLFRVUHVHxDEOHVGHHVWHHVSDFLRVXEWHUUiQHR
GHVWDFDQ OD SUHVHQFLD GH HVSHOHRWHPDV GH ySDOR$ HQ OD EyYHGD HQ OD ]RQDPiV DOWD GH OD
FDYLGDG\ODSUHVHQFLDGHWXELILFDFLRQHV\DOYHROL]DFLRQHVHQHOSHUtPHWURGHODFDYLGDGYHU
ILJXUDF
 2WURHMHPSORGHODSDHVODFXHYDOODPDGD&RYDGD3DUDOLDHQ&DQJDV('8707
  HPSOD]DGD HQ XQD JUDQLRGRULWD FRQ PHJDFULVWDOHV IHOGHVSiWLFRV
0$*1$,*0(/DSULPHUDSDUWHGHODFDYLGDGHVKRUL]RQWDOYHUWRSRJUDItD
ILJXUD\VXWHFKRHVWiIRUPDGRSDUFLDOPHQWHSRUEORTXHVFDtGRV(OVHJXQGRWUDPRGHOD
FXHYD HV XQD ODSD DVRFLDGD D XQD EDQGD GH FL]DOOD TXH EX]D ORFDOPHQWH HQWUH  /D
FXHYDWLHQHXQGHVDUUROORGHP\XQGHVQLYHOGHP&RPRIRUPDVDVRFLDGDVDSDUHFHQ
HVSHOHRWHPDV GH ySDOR$ HQ DOJXQDV ]RQDV GHO WHFKR \ HVSHOHRWHPDV GH SLJRWLWD FRQ
PRUIRORJtDGHIOXMRHQODSDUHG(VWH(QHVWHRWURFDVRHOIUHQWHGHHYROXFLyQHVPiVLUUHJXODU
6H DSUHFLDQ DOJXQDV DOYHROL]DFLRQHV DLVODGDV HQ HO SHUtPHWUR H LQFOXVR H[LVWH XQ FRQGXFWR
DFFHVLEOHSDUDOHORDOIUHQWHGHDYDQFH\HQODSDUWHVXSHULRUGHODODSD/DPDUFDGDIROLDFLyQ
\SHQGLHQWHSURYRFDQODFDtDGHSHTXHxRVIUDJPHQWRVGHURFDFRQIRUPDGHSDUDOHOHStSHGR
 /DV FXHYDV WLSR ODSD QR VRQ IRUPDV DLVODGDV 3XHGHQ DSDUHFHU YDULDV FXHYDV HQ HO
PLVPRDIORUDPLHQWRDJUXSDGDVRDVRFLDGDVYHU9$48(,52HWDODIDYRUGHOVLVWHPD
GHODPLQDVGHH[IROLDFLyQTXHDIHFWDQDOGRPRJUDQtWLFR&RPRHMHPSORGHVWDFDHOFRQMXQWR
GHFXHYDVTXHIRUPDQ$7RXEDGR%ULyQHQOD6HUUDGR*DOLxHLUR9LQFLRV*RQGRPDU(Q
HVWH VLVWHPD GH FXHYDV ORFDOL]DGD HQ *:6 870 7    VH
FRPELQDQYDULRVWLSRVGHFXHYD/DFXHYDSULQFLSDOHVXQDJUDQWULQFKHUDVXEYHUWLFDOGHP
GHSURIXQGLDG9$48(,52\TXHFRUWDYHUWLFDOPHQWHODHVWUXFWXUDGHODMDVH[LVWHQWH
$VRFLDGDVFRQHVWDHVWUXWXUDGHODMDVVHKDQORFDOL]DGRFXHYDVWLSRODSD\TXHVHGHVDUUROODQ
HQDPEDVSDUHGHVGH OD WULQFKHUD\HQHOSHUtPHWURGHO UHVLGXDOJUDQtWLFR VLELHQVRODPHQWH
WUHVGHHVWDVODSDVSUHVHQWDQXQGHVDUUROORGLJQRGHPHQFLyQ8QDPRGLILFDFLyQDFWXDOL]DGDGH


&XHYDVGHVDUUROODGDVDIDYRUGHEDQGDVGHFL]DOOD
 8QD GH ODV RTXHGDGHVPiV VLPSOHV \ TXH FRQVLVWHQ HQ XQ YDFtR GHVDUUROODGR HQ HO
LQWHULRU GHO VXEVWUDWR JUDQtWLFR VRQ ODV TXH GHQRPLQDPRV FXHYDV WLSR ODSD (VWH WpUPLQR
JDOOHJRVLJQLILFDHQWUHRWUDVFRVDV³FXHYDRFDYLGDGSLHGUDJUDQGHSXHVWDHQFLPDGHSDUHGHV
SDUD TXH VLUYD GH FXELHUWD /DW/DSSD´ $/2162 (675$9Ë6  R WDPELpQ ³FDYLGDG
SURIXQGDHQXQDURFDTXHIRUPDXQDEULJR´;(5$,6(Q0RUJDGiQVD\XQWDPLHQWR
GH*RQGRPDUSURYLQFLDGH3RQWHYHGUDHVWHWpUPLQRDSDUHFHFRPRSDUWHGHOPLFURWRSyQLPR
SRSXODUSDUDGHVLJQDUH[SURIHVRDODVFXHYDV\PRUIRORJtDVGHHVWHWLSR9$48(,52HWDO


 
Figura  Lapa da Moura D 6HFFLyQ SDUFLDO GH OD ERFD GH OD FDYLGDG PRVWUDQGR VX IRUPD HOtSWLFD
)RWRJUDItD WRPDGD GHVGH HO LQWHULRU E WRSRJUDItD PRUIROyJLFD 9$48(,52 	 9,'$/  F
WXELILFDFLRQHVGHVDUUROODGDVHQHOSHUtPHWURGHODFXHYDGYLVWDJHQHUDOGHODERFDGHODFDYLGDG 
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
PRUIROyJLFD GH HVWD FDYLGDG$VRFLDGRV FRQ ORV EORTXHV FDtGRV \ FRQ OD EDQGD GH FL]DOOD
DEXQGDQ ORV HVSHRHORWHPDV GH ySDOR$ SULQFLSDOPHQWH PRUIRORJtDV WLSR FOXEOLNH
HVWURPDWROLWRV WHUUHVWUHV IRUPD PD]D DXQTXH HQ DOJXQDV VXSHUILFLHV FRQ HVFRUUHQWtD VH
IRUPDQFRVWUDV\SHTXHxDVFRODGDVIORZVWRQHFRQPLFURJRXUVYLVLEOHV



)LJXUD7RSRJUDItDPRUIROyJLFDGHODWULQFKHUDGHODTouba do Brión/DWRSRJUDItDLQFOX\HGRVODSDVELHQ
GHVDUUROODGDVHQHO ODWHUDOGHODFXHYDGHILVXUD(QODSDUHGRSXHVWD WDPELpQDSDUHFHQDOJXQDVIRUPDVODSDGH
SRFRGHVDUUROOR/DVHFFLyQ$$
PXHVWUDXQDO]DGRSDUFLDOFRQODSRVLFLyQUHODWLYDGHDPEDVODSDVGHPRVWUDQGR
TXH QR HVWiQ DVRFLDGDV D OD PLVPD EDQGD GH FL]DOOD VL QR D EDQGDV LQWHUFDODGDV HQ OD HVWUXFWXUD GH ODMDV
7RSRJUDItDPRGLILFDGD\DFWXDOL]DGDWRPDQGRFRPRUHIHUHQFLD9$48(,52	9,'$/ 


ODFDUWRJUDItDJHRPRUIROyJLFDGHHVWDFXHYD9$48(,52	9,'$/VHLQFOX\HHQOD
ILJXUD
 

 /DVGLPHQVLRQHVILQDOHVGHHVWDVIRUPDVGHSHQGHUtDQGHODHVWUXFWXUDGHODIORUDPLHQWR
\GHODVIDPLOLDVGHGLVFRQWLQXLGDGHVTXHDIHFWDQDOFRQMXQWR(OFRODSVRGHODODSDGDOXJDUD
XQ IUHQWH H[FDYDGR FXELHUWR SRU ORV EORTXHV GH OD DQWLJXD YLVHUD &RPR HMHPSOR VH KD
ORFDOL]DGR OD FXHYD GH 2 )RUQLxR HQ %HUGXFLGR$ /DPD 3RQWHYHGUD *:6 870 7
/DFDYLGDGVHORFDOL]DHQXQSHTXHxRGRPRGHJUDQLWRGHGRVPLFDV
GH JUDQR JUXHVR 0$*1$  ,*0(  /D ILJXUD  PXHVWUD OD WRSRJUDItD

)LJXUD Lapa  de A Paralaia D WRSRJUDItDPRUIROyJLFD FRQ VXV VHFFLRQHV GH UHIHUHQFLD E )RWRJUDItD
LQWHULRUFRUUHVSRQGLHQWHFRQODVHFFLyQ%%
/DPDQFKDURML]DGHODQWHGHOHVSHOHyORJRHV ODFRODGDGHSLJRWLWD
ORFDOL]D GD HQ OD FDYLGDG F IRWRJUDItD LQWHULRU FRUUHVSRQGLHQWH FRQ OD VHFFLyQ WRSRJUiILFD &&
 (Q DPEDV
IRWRJUDItDVVHDSUHFLDODPDUFDGDIROLDFLyQGHODURFD
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
PRUIROyJLFD GH HVWD FDYLGDG$VRFLDGRV FRQ ORV EORTXHV FDtGRV \ FRQ OD EDQGD GH FL]DOOD
DEXQGDQ ORV HVSHRHORWHPDV GH ySDOR$ SULQFLSDOPHQWH PRUIRORJtDV WLSR FOXEOLNH
HVWURPDWROLWRV WHUUHVWUHV IRUPD PD]D DXQTXH HQ DOJXQDV VXSHUILFLHV FRQ HVFRUUHQWtD VH
IRUPDQFRVWUDV\SHTXHxDVFRODGDVIORZVWRQHFRQPLFURJRXUVYLVLEOHV



)LJXUD7RSRJUDItDPRUIROyJLFDGHODWULQFKHUDGHODTouba do Brión/DWRSRJUDItDLQFOX\HGRVODSDVELHQ
GHVDUUROODGDVHQHO ODWHUDOGHODFXHYDGHILVXUD(QODSDUHGRSXHVWD WDPELpQDSDUHFHQDOJXQDVIRUPDVODSDGH
SRFRGHVDUUROOR/DVHFFLyQ$$
PXHVWUDXQDO]DGRSDUFLDOFRQODSRVLFLyQUHODWLYDGHDPEDVODSDVGHPRVWUDQGR
TXH QR HVWiQ DVRFLDGDV D OD PLVPD EDQGD GH FL]DOOD VL QR D EDQGDV LQWHUFDODGDV HQ OD HVWUXFWXUD GH ODMDV
7RSRJUDItDPRGLILFDGD\DFWXDOL]DGDWRPDQGRFRPRUHIHUHQFLD9$48(,52	9,'$/ 


ODFDUWRJUDItDJHRPRUIROyJLFDGHHVWDFXHYD9$48(,52	9,'$/VHLQFOX\HHQOD
ILJXUD
 

 /DVGLPHQVLRQHVILQDOHVGHHVWDVIRUPDVGHSHQGHUtDQGHODHVWUXFWXUDGHODIORUDPLHQWR
\GHODVIDPLOLDVGHGLVFRQWLQXLGDGHVTXHDIHFWDQDOFRQMXQWR(OFRODSVRGHODODSDGDOXJDUD
XQ IUHQWH H[FDYDGR FXELHUWR SRU ORV EORTXHV GH OD DQWLJXD YLVHUD &RPR HMHPSOR VH KD
ORFDOL]DGR OD FXHYD GH 2 )RUQLxR HQ %HUGXFLGR$ /DPD 3RQWHYHGUD *:6 870 7
/DFDYLGDGVHORFDOL]DHQXQSHTXHxRGRPRGHJUDQLWRGHGRVPLFDV
GH JUDQR JUXHVR 0$*1$  ,*0(  /D ILJXUD  PXHVWUD OD WRSRJUDItD

)LJXUD Lapa  de A Paralaia D WRSRJUDItDPRUIROyJLFD FRQ VXV VHFFLRQHV GH UHIHUHQFLD E )RWRJUDItD
LQWHULRUFRUUHVSRQGLHQWHFRQODVHFFLyQ%%
/DPDQFKDURML]DGHODQWHGHOHVSHOHyORJRHV ODFRODGDGHSLJRWLWD
ORFDOL]D GD HQ OD FDYLGDG F IRWRJUDItD LQWHULRU FRUUHVSRQGLHQWH FRQ OD VHFFLyQ WRSRJUiILFD &&
 (Q DPEDV
IRWRJUDItDVVHDSUHFLDODPDUFDGDIROLDFLyQGHODURFD
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


&XHYDVDVRFLDGDVDODVKHHWVWUXFWXUH
 (QHVWHDSDUWDGRVHLQFOX\HQFRPRWLSRGHFXHYDVDTXHOODVTXHVHIRUPDQHQORVYDFtRV
H[LVWHQWHV HQWUH ORV EORTXHV UHMXJDGRV TXH VH GHILQHQ HQWUH XQD HVWUXFWXUD GH ODMDV \ YDULDV
IDPLOLDVGHGLVFRQWLQXLGDGHVYHUWLFDOHVR VXEYHUWLFDOHV&RQYLHQHGHVWDFDUTXH VRODPHQWH VH
FRQVLGHUDQ HQ HVWH DSDUWDGR DTXHOODV FXHYDV FX\D HVWUXFWXUD GH EORTXHV FRQ IRUPD GH
SDUDOHOHSLSpGRVLUUHJXODUHVQRSUHVHQWDQDSHQDVGHVSOD]DPLHQWR
 8QRGHORVHMHPSORVHVWXGLDGRVORFDOPHQWHHVODFXHYD&DEH]RGH$7UDSD*:6
870 7    (V XQ SHTXHxR GHVOL]DPLHQWR ³FROJDGR´ HQ HO HVFDUSH
SULPDULRGHOPRYLPLHQWRHQPDVDTXHGLyRULJHQDOUtRGHEORTXHVTXHFRQIRUPDHOVLVWHPDGH
$7UDSD D PiV GH P GH DOWXUD VREUH HO IRQGR GHO YDOOH /D WRSRJUDItD PRUIROyJLFD VH
LQFOX\HHQODILJXUD/DFDYLGDGDSHQDVSUHVHQWDXQRVPGHGHVDUUROORKRUL]RQWDO6XV
VHFFLRQHVWUD]DQORVGHVSOD]DPLHQWRVUHODWLYRVHQWUHODMDVDIDYRUGHODSHQGLHQWH\ODJDOHUtD
VHGHILQHSRUORVSODQRVGHIUDFWXUDTXHFRUWDQODHVWUXFWXUDGHODMDV([LVWHQJUXSRVGHIRUPDV
QRGXODUHVGHELRHVSHOHRWHPDVGHySDOR$SULQFLSDOPHQWHHQSDUHGHV\DVRFLDGRVFRQSODQRV
GHIROLDFLyQ

)LJXUD3ODQWD\DO]DGRGHODFXHYDW~QHOAlavalaHQ6UL/DQND)LJXUDWRPDGDGH26%251(HWDO 




 8QGHWDOOH LQWHUHVDQWHHQHVWH WLSRGHFDYLGDGHV\TXH\DVHKDVHxDODGRHQ/DSDGD
0RXUD\HQ$3DUDODLDHVODH[LVWHQFLDGHWXELILFDFLRQHV26%251(HWDOGHVFULEH
FRPRIRUPDFRP~QHQJQHLVHV ORTXHGHQRPLQDFXHYDV W~QHOWXQQHOFDYHVFDUDFWHUL]DGDV
SRUVHUWXERVFRQWLQXRVGHVHFFLyQHOtSWLFD\GHEX]DPLHQWRDGDSWDGRDODHVWUXFWXUDORFDO\
TXH UHFXHUGDQ WXERV IUHiWLFRV HQ HO NDUVW 6HxDOD WDPELpQ TXH VH GHVDUUROODQ JXLDGRV SRU
MXQWDV YLVLEOHV HQ VX HQWUDGD SHUR QR HQ HO LQWHULRU GHO WXER /D ILJXUD  PXHVWUD OD
PRUIRORJtDGHXQRGHHVWRVWXERVWUDQVLWDEOHV\TXHSUHVHQWDQDXQDPD\RUHVFDODORVPLVPRV
UDVJRVPRUIROyJLFRVTXHODVWXELILFDFLRQHVSHULPHWUDOHVHQODVODSDVHVWXGLDGDV

)LJXUDCova de O ForniñoODSDFRQODYLVHUDFRODSVDGD
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


&XHYDVDVRFLDGDVDODVKHHWVWUXFWXUH
 (QHVWHDSDUWDGRVHLQFOX\HQFRPRWLSRGHFXHYDVDTXHOODVTXHVHIRUPDQHQORVYDFtRV
H[LVWHQWHV HQWUH ORV EORTXHV UHMXJDGRV TXH VH GHILQHQ HQWUH XQD HVWUXFWXUD GH ODMDV \ YDULDV
IDPLOLDVGHGLVFRQWLQXLGDGHVYHUWLFDOHVR VXEYHUWLFDOHV&RQYLHQHGHVWDFDUTXH VRODPHQWH VH
FRQVLGHUDQ HQ HVWH DSDUWDGR DTXHOODV FXHYDV FX\D HVWUXFWXUD GH EORTXHV FRQ IRUPD GH
SDUDOHOHSLSpGRVLUUHJXODUHVQRSUHVHQWDQDSHQDVGHVSOD]DPLHQWR
 8QRGHORVHMHPSORVHVWXGLDGRVORFDOPHQWHHVODFXHYD&DEH]RGH$7UDSD*:6
870 7    (V XQ SHTXHxR GHVOL]DPLHQWR ³FROJDGR´ HQ HO HVFDUSH
SULPDULRGHOPRYLPLHQWRHQPDVDTXHGLyRULJHQDOUtRGHEORTXHVTXHFRQIRUPDHOVLVWHPDGH
$7UDSD D PiV GH  P GH DOWXUD VREUH HO IRQGR GHO YDOOH /D WRSRJUDItD PRUIROyJLFD VH
LQFOX\HHQODILJXUD/DFDYLGDGDSHQDVSUHVHQWDXQRVPGHGHVDUUROORKRUL]RQWDO6XV
VHFFLRQHVWUD]DQORVGHVSOD]DPLHQWRVUHODWLYRVHQWUHODMDVDIDYRUGHODSHQGLHQWH\ODJDOHUtD
VHGHILQHSRUORVSODQRVGHIUDFWXUDTXHFRUWDQODHVWUXFWXUDGHODMDV([LVWHQJUXSRVGHIRUPDV
QRGXODUHVGHELRHVSHOHRWHPDVGHySDOR$SULQFLSDOPHQWHHQSDUHGHV\DVRFLDGRVFRQSODQRV
GHIROLDFLyQ

)LJXUD3ODQWD\DO]DGRGHODFXHYDW~QHOAlavalaHQ6UL/DQND)LJXUDWRPDGDGH26%251(HWDO 




 8QGHWDOOH LQWHUHVDQWHHQHVWH WLSRGHFDYLGDGHV\TXH\DVHKDVHxDODGRHQ/DSDGD
0RXUD\HQ$3DUDODLDHVODH[LVWHQFLDGHWXELILFDFLRQHV26%251(HWDOGHVFULEH
FRPRIRUPDFRP~QHQJQHLVHV ORTXHGHQRPLQDFXHYDV W~QHOWXQQHOFDYHVFDUDFWHUL]DGDV
SRUVHUWXERVFRQWLQXRVGHVHFFLyQHOtSWLFD\GHEX]DPLHQWRDGDSWDGRDODHVWUXFWXUDORFDO\
TXH UHFXHUGDQ WXERV IUHiWLFRV HQ HO NDUVW 6HxDOD WDPELpQ TXH VH GHVDUUROODQ JXLDGRV SRU
MXQWDV YLVLEOHV HQ VX HQWUDGD SHUR QR HQ HO LQWHULRU GHO WXER /D ILJXUD  PXHVWUD OD
PRUIRORJtDGHXQRGHHVWRVWXERVWUDQVLWDEOHV\TXHSUHVHQWDQDXQDPD\RUHVFDODORVPLVPRV
UDVJRVPRUIROyJLFRVTXHODVWXELILFDFLRQHVSHULPHWUDOHVHQODVODSDVHVWXGLDGDV

)LJXUDCova de O ForniñoODSDFRQODYLVHUDFRODSVDGD
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


 6-g%(5* LELG GHVFULEH HO VLVWHPD GH %RGGDJURWWRU FRPR XQD UHG SROLJRQDO GH
SDVDMHVGHVDUUROODGRDIDYRUGHODVGLVFRQWLQXGDGHVVXEKRUL]RQWDOHVTXHGHILQHQODHVWUXFWXUD
GHODMDVGHODIORUDPLHQWR³7KHVHGLVWXUEDQFHVIROORZWKHKRUL]RQWDOVKHHWMRLQWLQJSODQHVRI
WKH EHGURFN´ (O VLVWHPD VH HPSOD]D HQ OD SDUWH VXSHULRU GH XQD FROLQD GRPR GH 
PDSVO\VHHOHYDHQWUH\PVREUHVXHQWRUQR6XSHUILFLDOPHQWHVRQDFXPXODFLRQHV
GHEORTXHVUHFWDQJXODUHVGHWDPDxRPpWULFRDGHFDPpWULFR/DPDVDGHEORTXHVVHSUHVHQWDHQ
]RQDV WRWDOPHQWH GHVRUGHQDGRV SHUR HQ DOJXQDV ]RQDV VRODPHQWH KDQ VXIULGR SHTXHxDV
WUDVODFLRQHVURWDFLRQHV\HVSRVLEOHLGHQWLILFDUVXSRVLFLyQRULJLQDO
 /D]RQDIUDFWXUDGDFXEUHXQDH[WHQVLyQHOLSVRLGDOGH[P0g51(5
FRQ HMH PD\RU (20XFKRV EORTXHV VXSHUILFLDOHV SUHVHQWDQ HVWUtDV VXEJODFLDUHV LQFOXVLYH
FXDQGR VH WUDWDQ GH EORTXHV DLVODGRV 6REUH EORTXHV DFWXDOPHQWH URWRV ODV HVWUtDV DSDUHFHQ
GLVORFDGDVORTXHVHLQWHUSUHWDFRPRTXHODURWXUDHVSRVWHULRUDODDFFLyQJODFLDU(VWHWLSRGH
FRQILJXUDFLRQHVSDUHFHVHUXQDPRUIRORJtDWtSLFDDQLYHOORFDO6HGHVFULEHQFRPR³EORZQXS
KLOOV´ 6-g%(5*  \ VH UHODFLRQDQ FRQ ORV HYHQWRV SDOHRVtVPLFRV GH JUDQ LQWHQVLGDG
SURGXFLGRVHQWUHHO%3\HO%3GXUDQWHHOOHYDQWDPLHQWR\HPHUVLyQGHOWHULWRULR
DVRFLDGRFRQHOSURFHVRGHGHJODFLDFLyQ³$SUHYLRXV
URFKPXQWRQQpH
LVKHUH
EORZQXS
LQWR
SLHFHVVWLOOPRUHRUOHVVLQSODFHEXWWRWDOO\GHWDFKHGZLWKLQGLYLGXDOEORFNVPRYHGXSZDUGV
DQGDJDLQVW WKH LFH IORZGLUHFWLRQZLWKQXPHURXV IUDFWXUHV\VWHPV LGHQWLILFDEOHDQGZLWKD
VXEVXUIDFHFDYHV\VWHPRINP
VOHJWK1RGRXEWWKLVIUDFWXULQJRFFXUUHGZKHQWKHLFHKDG
OHIWWKHDUHDLHSRVWJODFLDOO\´0g51(5HWDO
 /RV GDWRV SXEOLFDGRV HQ 0g51(5 LELG UHODFLRQDQ HVWD FXHYD FRQ XQ HYHQWR
VtVPLFRGDWDGRHQHO%3WRPDQGRFRPRUHIHUHQFLDODYDUYHHQHOiUHD(OVLVWHPD
VHKDEUtDIRUPDGREDMRHO0DU%iOWLFRHQODFRWDP

)LJXUD&URTXLVGHODFXHYDFRUHDQDDVRFLDGDDXQDHVWUXFWXUDGHODMDV)LJXUDWRPDGDGH,.('$
 




 ,.('$   GHFULEH FXHYDV DVRFLDGDV D OD HVWUXFWXUD GH ODMDV SRU
GLV\XQFLyQ GH EORTXHV HQ XQD YHUWLHQWH YHU ILJXUD 7:,'$/(	9,'$/520$1,
 FLWDQ ODV FXHYDV GH (QFKDQWHG5RFN ]RQD FHQWUDO GH7H[DV ((88%RRQH
V &DYH
&DOROLQDGHO1RUWH((88IRUPDGDVDIDYRUGHSODQRVSULQFLSDOHVGHODMDPLHQWR7DPELpQHQ
.2/$:2/( 	 $1,)2:26(  $XQTXH PXFKRV GH ORV FDVRV GHVFULWRV VRQ
PRYLPLHQWRVHQPDVDRFXHYDVGHWDOXGDVRFLDGDVODHVWUXFWXUDGHODMDV
 8QRGH ORVPHMRUHVHMHPSORVGHHVWH WLSRGHFXHYDHVHOVLVWHPDGH%RGGDJURWWRUQD
ORFDOL]DGR HQ ,JJHVXQG FRXQW\ HVWDGR GH *lYOHERUJ HQ 6XHFLD GHVFULWR HQ 6-g%(5*
D (VWH VLVWHPD HVWi FRQVLGHUDGR HQ OD DFWXDOLGDG FRPR OD VHJXQGD PD\RU FXHYD GH
JUDQLWRVGHOPXQGRFRQXQGHVDUUROORWRWDOVXPDGHWRGDVODVFXHYDVGHODIORUDPLHQWRLQWHU
FRQHFWDGDV R QR GH P1R H[LVWHQ GDWRV FRQFUHWRV VREUH OD SURIXQGLGDG R GHVQLYHO
WRWDO GHO VLVWHPD VL ELHQ VH UHFRQRFH OD H[LVWHQFLD GH KDVWD FXDWUR QLYHOHV GH JDOHUtDV
VXSHUSXHVWDV\TXHDOFDQ]DQSURIXQGLGDGHVGHPEDMRODVXSHUILFLH0g51(5(Q
SODQWDODFDYLGDGSUHVHQWDXQSDWUyQGHPD]HFDYHODEHULQWRUHWLFXODGRFDUDFWHUL]DGRSRUOD
GLV\XQFLyQ \ DEHUWXUD GH ODV MXQWDV DVRFLDGDV D GRV R WUHV IDPLOLDV GH GLVFRQWLQXLGDGHV 6H
DOWHUQDQ SDVDMHV HVWUHFKRV DVRFLDGRV D ILVXUDV \ GLDFODVDV DELHUWDV FRQ VDODV UHODWLYDPHQWH
DPSOLDV\TXHHQDOJXQRVFDVRV\HQEDVHDODFDUWRJUDItDH[LVWHQWHOOHJDQDDOFDQ]DUORVP
GHOX]/DVDOWXUDVGHHVWRVYRO~PHQHVVRQEDMDVHQJHQHUDODGSDWDGRDOHVSDFLDPLHQWRHQWUH
SODQRVGHODIROLDFLyQ\RVFLODQGRHQWUHORV\ORVP/DILJXUDPXHVWUDODWRSRJUDItD
GHHVWHVLVWHPDFRUWHVtDGH$OI6,'(1


)LJXUD  7RSRJUDItD PRUIROyJLFD GH OD FXHYD GHOCabezo de A Trapa (VWi IRUPDGD SRU HO PRYLPLHQWR
GLIHUHQFLDOHQWUHODVODMDVHQXQHVFDUSH7RSRJUDItD5&RVWDV\09DTXHLUR
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


 6-g%(5* LELG GHVFULEH HO VLVWHPD GH %RGGDJURWWRU FRPR XQD UHG SROLJRQDO GH
SDVDMHVGHVDUUROODGRDIDYRUGHODVGLVFRQWLQXGDGHVVXEKRUL]RQWDOHVTXHGHILQHQODHVWUXFWXUD
GHODMDVGHODIORUDPLHQWR³7KHVHGLVWXUEDQFHVIROORZWKHKRUL]RQWDOVKHHWMRLQWLQJSODQHVRI
WKH EHGURFN´ (O VLVWHPD VH HPSOD]D HQ OD SDUWH VXSHULRU GH XQD FROLQD GRPR GH 
PDSVO\VHHOHYDHQWUH\PVREUHVXHQWRUQR6XSHUILFLDOPHQWHVRQDFXPXODFLRQHV
GHEORTXHVUHFWDQJXODUHVGHWDPDxRPpWULFRDGHFDPpWULFR/DPDVDGHEORTXHVVHSUHVHQWDHQ
]RQDV WRWDOPHQWH GHVRUGHQDGRV SHUR HQ DOJXQDV ]RQDV VRODPHQWH KDQ VXIULGR SHTXHxDV
WUDVODFLRQHVURWDFLRQHV\HVSRVLEOHLGHQWLILFDUVXSRVLFLyQRULJLQDO
 /D]RQDIUDFWXUDGDFXEUHXQDH[WHQVLyQHOLSVRLGDOGH[P0g51(5
FRQ HMH PD\RU (20XFKRV EORTXHV VXSHUILFLDOHV SUHVHQWDQ HVWUtDV VXEJODFLDUHV LQFOXVLYH
FXDQGR VH WUDWDQ GH EORTXHV DLVODGRV 6REUH EORTXHV DFWXDOPHQWH URWRV ODV HVWUtDV DSDUHFHQ
GLVORFDGDVORTXHVHLQWHUSUHWDFRPRTXHODURWXUDHVSRVWHULRUDODDFFLyQJODFLDU(VWHWLSRGH
FRQILJXUDFLRQHVSDUHFHVHUXQDPRUIRORJtDWtSLFDDQLYHOORFDO6HGHVFULEHQFRPR³EORZQXS
KLOOV´ 6-g%(5*  \ VH UHODFLRQDQ FRQ ORV HYHQWRV SDOHRVtVPLFRV GH JUDQ LQWHQVLGDG
SURGXFLGRVHQWUHHO%3\HO%3GXUDQWHHOOHYDQWDPLHQWR\HPHUVLyQGHOWHULWRULR
DVRFLDGRFRQHOSURFHVRGHGHJODFLDFLyQ³$SUHYLRXV
URFKPXQWRQQpH
LVKHUH
EORZQXS
LQWR
SLHFHVVWLOOPRUHRUOHVVLQSODFHEXWWRWDOO\GHWDFKHGZLWKLQGLYLGXDOEORFNVPRYHGXSZDUGV
DQGDJDLQVW WKH LFH IORZGLUHFWLRQZLWKQXPHURXV IUDFWXUHV\VWHPV LGHQWLILFDEOHDQGZLWKD
VXEVXUIDFHFDYHV\VWHPRINP
VOHJWK1RGRXEWWKLVIUDFWXULQJRFFXUUHGZKHQWKHLFHKDG
OHIWWKHDUHDLHSRVWJODFLDOO\´0g51(5HWDO
 /RV GDWRV SXEOLFDGRV HQ 0g51(5 LELG UHODFLRQDQ HVWD FXHYD FRQ XQ HYHQWR
VtVPLFRGDWDGRHQHO%3WRPDQGRFRPRUHIHUHQFLDODYDUYHHQHOiUHD(OVLVWHPD
VHKDEUtDIRUPDGREDMRHO0DU%iOWLFRHQODFRWDP

)LJXUD&URTXLVGHODFXHYDFRUHDQDDVRFLDGDDXQDHVWUXFWXUDGHODMDV)LJXUDWRPDGDGH,.('$
 




 ,.('$   GHFULEH FXHYDV DVRFLDGDV D OD HVWUXFWXUD GH ODMDV SRU
GLV\XQFLyQ GH EORTXHV HQ XQD YHUWLHQWH YHU ILJXUD 7:,'$/(	9,'$/520$1,
 FLWDQ ODV FXHYDV GH (QFKDQWHG5RFN ]RQD FHQWUDO GH7H[DV ((88%RRQH
V &DYH
&DOROLQDGHO1RUWH((88IRUPDGDVDIDYRUGHSODQRVSULQFLSDOHVGHODMDPLHQWR7DPELpQHQ
.2/$:2/( 	 $1,)2:26(  $XQTXH PXFKRV GH ORV FDVRV GHVFULWRV VRQ
PRYLPLHQWRVHQPDVDRFXHYDVGHWDOXGDVRFLDGDVODHVWUXFWXUDGHODMDV
 8QRGH ORVPHMRUHVHMHPSORVGHHVWH WLSRGHFXHYDHVHOVLVWHPDGH%RGGDJURWWRUQD
ORFDOL]DGR HQ ,JJHVXQG FRXQW\ HVWDGR GH *lYOHERUJ HQ 6XHFLD GHVFULWR HQ 6-g%(5*
D (VWH VLVWHPD HVWi FRQVLGHUDGR HQ OD DFWXDOLGDG FRPR OD VHJXQGD PD\RU FXHYD GH
JUDQLWRVGHOPXQGRFRQXQGHVDUUROORWRWDOVXPDGHWRGDVODVFXHYDVGHODIORUDPLHQWRLQWHU
FRQHFWDGDV R QR GH P1R H[LVWHQ GDWRV FRQFUHWRV VREUH OD SURIXQGLGDG R GHVQLYHO
WRWDO GHO VLVWHPD VL ELHQ VH UHFRQRFH OD H[LVWHQFLD GH KDVWD FXDWUR QLYHOHV GH JDOHUtDV
VXSHUSXHVWDV\TXHDOFDQ]DQSURIXQGLGDGHVGHPEDMRODVXSHUILFLH0g51(5(Q
SODQWDODFDYLGDGSUHVHQWDXQSDWUyQGHPD]HFDYHODEHULQWRUHWLFXODGRFDUDFWHUL]DGRSRUOD
GLV\XQFLyQ \ DEHUWXUD GH ODV MXQWDV DVRFLDGDV D GRV R WUHV IDPLOLDV GH GLVFRQWLQXLGDGHV 6H
DOWHUQDQ SDVDMHV HVWUHFKRV DVRFLDGRV D ILVXUDV \ GLDFODVDV DELHUWDV FRQ VDODV UHODWLYDPHQWH
DPSOLDV\TXHHQDOJXQRVFDVRV\HQEDVHDODFDUWRJUDItDH[LVWHQWHOOHJDQDDOFDQ]DUORVP
GHOX]/DVDOWXUDVGHHVWRVYRO~PHQHVVRQEDMDVHQJHQHUDODGSDWDGRDOHVSDFLDPLHQWRHQWUH
SODQRVGHODIROLDFLyQ\RVFLODQGRHQWUHORV\ORVP/DILJXUDPXHVWUDODWRSRJUDItD
GHHVWHVLVWHPDFRUWHVtDGH$OI6,'(1


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

 7UDVODUHDOL]DFLyQGHYDULRVVRQGHRVSURIXQGRVVHLQGLFDWDPELpQTXH³7KHUHLVDQ
LQFUHDVLQJ QXPEHU RI IUDFWXUHV ULJKW EHOORZ WKH FDYH VXJJHVWLQJ WKDW WKH VXUIDFH VWUXFWXUHV
FRQWLQXHGRZQDUGVIRUPRUHWKDQP´(VWHGHWDOOHHVLPSRUWDQWHSRUFXDQWRODFXHYDVHKD
IRUPDGR HQ ODV FDSDV PiV VXSHUILFLDOHV GHO VXEVWUDWR SHUR DGDSWDGR D IDPLOLDV GH
GLVFRQWLQXLGDGHVGHJUDQH[WHQVLyQYHUWLFDO7DPELpQVHGHVWDFDTXHOD]RQD2GHOVLVWHPD

)LJXUD6LVWHPDGHBodagrottorna D=RQD VXSHUILFLDO GyQGH ORVEORTXHV HVWiQ IUDFWXUDGRVSHUR DSHQDV
SUHVHQWDQPRYLPLHQWR E ]RQDGHO VLVWHPDGyQGH ORVEORTXHVSUHVHQWDQPXFKRPRYLPLHQWR \TXHGHILQH HO
FRQFHSWR GH ³blow up hill´ F XQD GH ODV HQWUDGDV D ODV FXHYDV HVWi SURGXFLGDV SRU OD DSHUWXUD GH
GLVFRQWLQXLGDGHV\PRYLPLHQWRUHODWLYRGHORVEORTXHVGORVHVSDFLRVVXEWHUUiQHRVVRQKXHFRVSURGXFLGRVSRU
HOPRYLPLHQWRUHODWLYRHQWUHODVODMDVJHQHUDOPHQWHHVSDFLRVGHSRFDDOWXUD\JUDQH[WHQVLyQFRQODVVXSHUILFLHV
URFRVDVUXJRVDV\VLQKXHOODVGHHURVLyQHDOJXQDV]RQDVSUHVHQWDQLQHVWDELOLGDGHV\KDQVLGRDSXQWDODGDVFRQ
HOHPHQWRV QDWXUDOHV I HQ OD DFWXDOLGDG HO KLHOR VLJXH SDUWLFLSDQGR FRPR DJHQWH PRGHODGRU GH OD FXHYD
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




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


 7UDVODUHDOL]DFLyQGHYDULRVVRQGHRVSURIXQGRVVH LQGLFDWDPELpQTXH³7KHUHLVDQ
LQFUHDVLQJ QXPEHU RI IUDFWXUHV ULJKW EHOORZ WKH FDYH VXJJHVWLQJ WKDW WKH VXUIDFH VWUXFWXUHV
FRQWLQXHGRZQDUGVIRUPRUHWKDQP´(VWHGHWDOOHHVLPSRUWDQWHSRUFXDQWRODFXHYDVHKD
IRUPDGR HQ ODV FDSDV PiV VXSHUILFLDOHV GHO VXEVWUDWR SHUR DGDSWDGR D IDPLOLDV GH
GLVFRQWLQXLGDGHVGHJUDQH[WHQVLyQYHUWLFDO7DPELpQVHGHVWDFDTXHOD]RQD2GHOVLVWHPD

)LJXUD6LVWHPDGHBodagrottorna D=RQD VXSHUILFLDO GyQGH ORVEORTXHV HVWiQ IUDFWXUDGRVSHUR DSHQDV
SUHVHQWDQPRYLPLHQWR E ]RQDGHO VLVWHPDGyQGH ORVEORTXHVSUHVHQWDQPXFKRPRYLPLHQWR \TXHGHILQH HO
FRQFHSWR GH ³blow up hill´ F XQD GH ODV HQWUDGDV D ODV FXHYDV HVWi SURGXFLGDV SRU OD DSHUWXUD GH
GLVFRQWLQXLGDGHV\PRYLPLHQWRUHODWLYRGHORVEORTXHVGORVHVSDFLRVVXEWHUUiQHRVVRQKXHFRVSURGXFLGRVSRU
HOPRYLPLHQWRUHODWLYRHQWUHODVODMDVJHQHUDOPHQWHHVSDFLRVGHSRFDDOWXUD\JUDQH[WHQVLyQFRQODVVXSHUILFLHV
URFRVDVUXJRVDV\VLQKXHOODVGHHURVLyQHDOJXQDV]RQDVSUHVHQWDQLQHVWDELOLGDGHV\KDQVLGRDSXQWDODGDVFRQ
HOHPHQWRV QDWXUDOHV I HQ OD DFWXDOLGDG HO KLHOR VLJXH SDUWLFLSDQGR FRPR DJHQWH PRGHODGRU GH OD FXHYD
)RWRJUDItDV5&RVWDV\09DTXHLURMXQLR 




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
QHFHVDULRSDUDGHPROHUPHGLDQWHH[SORVLRQHVHQFDGHQDGDVXQKHPLFDVTXHWHURFRVRHOLSVRLGDO
GHEDVH[\FRQPGHDOWXUDGHEDQFRVXSXHVWRHOEDQFRQRVXPHUJLGR'DGRTXH
ODYRODGXUDGHOEDQFRVHHIHFW~DSURJUHVLYDPHQWHHQIUHQWHVVXFHVLYRVGHYRODGXUDJHQHUDQGR
XQQXHYRWDOXGHQIXQFLyQGHOHVSDFLDPLHQWRHQWUHEDUUHQRVODHQHUJtDQHFHVDUtDSDUDHIHFWXDU
XQDGHPROLFLyQLQVWDQWiQHDGHWRGRHOGRPRVHUtDREYLDPHQWHPXFKRPD\RU
 (OYROXPHQGHOKHPLFDVTXHWHTXHFRQVWLWX\HHOGRPRYHQGUiGDGRSRU
9GRPR āāʌāāPāPāP P
 $VXPLPRVXQDUHVLVWHQFLDDFRPSUHVLyQGH03DUHVLVWHQFLDVWtSLFDVGHOJUDQLWR
D0SD\XQDGHQVLGDGPHGLDGHNJP'HDFXHUGRFRQHOPDQXDOGH
YRODGXUDV GHO ,*0(  GLVHxDPRV OD YRODGXUD GHO EDQFRPHGLDQWH$1)2 JUDQXODGR
FRQXQDHQHUJtDHVSHFtILFDGHNJPNJ\XQDYHORFLGDGWtSLFDGHPV(QEDVHD
ODUHVLVWHQFLDDFRPSUHVLyQ\GHQVLGDGVHOHFFLRQDPRVXQGLiPHWURGHEDUUHQRGHPP3DUD
XQDGLVWULEXFLyQGHFDUJDVGH[PFRQORQJLWXGHVGHEDUUHQRGHPLQFOLQDGRV
VHREWHQGUtDXQDYRODGXUDFRQXQFRQVXPRHVSHFtILFRGHNJ$1)2P$VXPLHQGRHVWD
PHGLDODYRODGXUDSURJUHVLYDGHOGRPRUHTXHULUtDXQDVWRQGH$1)2<FRPRHOIDFWRU
GHHIHFWLYLGDGUHODWLYDGHO$1)2HVGHVHUHTXHULUtDWRQGH717H&RQHVWHYDORU
SRGHPRVHVWLPDUHOYROXPHQGHJDVPHWDQRQHFHVDULR\TXHDFXPXODGRVXEVXSHUILFLDOPHQWH
SXGLHUD SURYRFDU XQD GHWRQDFLyQ HTXLYDOHQWH D ODV  WRQ 717H $Vt HO YROXPHQ GH
PHWDQRHVWDUtDHQHORUGHQGH9NJ  NJ$~QHQFRQGLFLRQHV
VXEFUtWLFDVHVWDPDVDUHTXHULUtDXQHQRUPHYROXPHQVXEVXSHUILFLDOHQODSURSLDURFDSDUDVX
FRQILQDPLHQWR$XQDSUHVLyQDSUR[LPDGDGHEDU\.ODGHQVLGDGHVGHNJP
OXHJR HO YROXPHQ GHPHWDQR VHUtD FRPRPtQLPR GH P SRU OR TXH UHVXOWD GLItFLO
DVXPLUTXHHOYHQWHRVHDFDXVDGLUHFWDGHODJpQHVLVGHHVWHWLSRGHFXHYDV
 +DVWD DKRUD ORV FiOFXORV VLPSOLILFDGRV TXH VH KDQ UHDOL]DGR EDMR OD SUHVXQFLyQ GH
TXHHOEDQFRURFRVRDYRODUHVVXSHUILFLDO(QHOFDVRGHVLWXDUVHVXPHUJLGRDXQTXHWDQVyOR
IXHUDDPGHSURIXQGLGDGKDEUtDTXHFRQVLGHUDUODVVREUHSUHVLRQHVGHELGDVDODFROXPQD
OtTXLGD\TXHSRGUtDQHOHYDUORVFRQVXPRVHVSHFtILFRVSRUHQFLPDGHORVNJPORTXH
FXDGULSOLFDUtDODGHPDQGDGHH[SORVLYRSDUDHIHFWXDUODPLVPDGHPROLFLyQ
 3RU RWUR ODGR0g51(5 LELG FLWD ORV WUDEDMRV GH 1,.2129 TXLHQ FRQFOX\y OD
H[LVWHQFLDGHXQHYHQWRSDOHRVtVPLFRGHLQWHQVLGDG,;06.(VWDLQWHQVLGDGHTXLYDOGUtDD
XQVLVPRGHPDJQLWXG5LWFKHUHQWUHD8QHYHQWRGHPDJQLWXGWHQGUtDXQDHQHUJtD
HTXLYDOHQWH D  WRQ 717H HQ HO PLVPR RUGHQ GH PDJQLWXG TXH OD UHTXHULGD SDUD OD
YRODGXUD GHO EDQFR URFRVR HQ VXSHUILFLH 6-g%(5* D FLWD GHQWUR GH OD
VLVPRWHFWyQLFD HYHQWRV GHPDJQLWXG  D  HQ HVFDOD 5LWFKHU H LQFOXVLYH HQ ]RQDV GH 
1yWHVHTXHXQHYHQWRGHPDJQLWXGWHQGUtDXQDHQHUJtDHTXLYDOHQWHDWRQ717H
/XHJR DVXPLHQGR TXH ODV HVWUXFWXUDV ³EORZXS´ VRQ GHELGDV H[FOXVLYDPHQH D HYHQWRV
YLROHQWRV SDUHFH TXH SRGUtD EDVWDU XQ HYHQWR VtVPLFR GH PDJQLWXG VXSHULRU D  SDUD
SURYRFDUOR
 'HODVKLSyWHVLVTXHVHKDQEDUDMDGRSDUDH[SOLFDUODIRUPDFLyQGHHVWHWLSRGHFXHYDV
VXHOHQGHMDUVHGH ODGRWRGDVDTXHOODVTXHSUHVXSRQHQDFFLRQHV OHQWDV*87$.HWDO 
GLFHQ³7KHJHRORJLFDOHYHQWLVQRWKLQJPRUHWKDQDQRFFXUULQJRUDOUHDG\RFFXUUHGFKDQJH
58%$1  &DWDVWURSKHV DUH XQGRXEWHGO\ HYHQWV EXW RQO\ D IHZ HYHQWV DUH
FDWDVWURSKHV &DWDVWURSKHV DUH RIWHQ EXW OLNHO\ QRWQHFHVVDULO\ VXGGHQ VHOIDFFHOHUDWLQJ
DQGKLKJO\FRPSOH[HYHQWV´
 6RQVLVWHPDVGHFXHYDVDUWLFXODGRVSRUODHVWUXFWXUDGHIUDFWXUDVVXE\DFHQWH)UDFWXUDV
VXEKRUL]RQWDOHV UHODFLRQDGDV FRQ XQD HVWUXFWXUD GH ODMDV \ GLVWLQWRV VLVWHPDV GH IUDFWXUDV
VXEYHUWLFDOHV \ RUWRJRQDOHV 7RGD OD ]RQD VH YLy DIHFWDGD SRU OD DFXPXODFLyQ GH JUDQGHV


³WKHUHDUHODUJHEHGURFNVXUIDFHVWKDWORRNVOLNHSULPDU\URFNLQVLWX:HNQRZWKDWWKHUH
DUHH[WHQVLYHFDYHVEHOORZWKHP´
 /D FXHYD KD VLGR LQWHUSUHWDGD FRPR GH RULJHQ VtVPLFR \ GHELGD D HYHQWRV
SDOHRVtVPLFRVGH LQWHQVLGDG,;RVXSHULRUHQHVFDOD06.6-g%(5*0g51(5
 DXQTXH HVWRV DXWRUHV DSXQWDQ D OD H[LVWHQFLD GH RWURV HYHQWRV FRQFXUUHQWHV \ TXH
KDEUtDQSURGXFLGRFDPELRV HQ ODPRUIRORJtDGHO VLVWHPD(QWUH HOORVGHVWDFDQ OD DFFLyQGHO
KLHOR HQ MXQWDV LFHZHGJH RU IURVW GHIRUPDWLRQ KLGURIUDFWXUDFLyQ FDPELRV HQ OD WHQVLyQ
UHJLRQDOGXUDQWHODGHVFDUJDSRVWJODFLDOUHFXSHUDFLyQJODFLRVWiWLFDHPDQDFLRQHVGHPHWDQR
PHWKDQHYHQWLQJFRPELQDGDVFRQHYHQWRVH[SORVLYRVRODDFFLyQFRPELQDGDGHDPERVFRQ
PRYLPLHQWRVVtVPLFRV
 (QHOFDVRGHOYHQWHRGHPHWDQRVHUtDQH[SORVLRQHVGHGHSyVLWRVGHPHWDQRKLGUDWDGR
DFXPXODGRHQVHGLPHQWRVRUHOOHQRV\FX\DDFWLYDFLyQFRLQFLGLHQGRFRQFDPELRVFUtWLFRVHQ
ODPDVDGHELGRDOD³UiSLGDGHJODFLDFLyQ´VHUtDLQGXFLGDSRUODVRQGDVVtVPLFDV6-g%(5*
DLQGLFD³QRWKLQJLVNQRZQRIWKHHIIHFWRIPHWKDQHYHQWLQJRQFU\VWDOOLQHEHGURFN
DQGZHKDYHQRNQRZQH[DPSOHVRIEHGURFNIHDWXUHVIRUPHGE\WKLVSURFHVV´
 &XDQGRVHKDEODGHGHWRQDFLyQGHJDV%-(5.(79('7HWDOQRVUHIHULPRVD
XQDH[SORVLyQGHJDVFX\DRQGDGHFRPEXVWLyQFRPEXVWLRQZDYHHVVXSHUVyQLFD\TXHSDUD
PH]FODV GH DLUHFRPEXVWLEOH D SUHVLyQ DWPRVIpULFD OD YHORFLGDG GH GHWRQDFLyQ YDULDUtD
WtSLFDPHQWHHQWUHORVPVFRQXQSLFRGHSUHVLyQGHHQWUH\EDU(OPHWDQR
SUHVHQWD FRPR YDORUHV FDUDFWHUtVWLFRV GH SUHVLyQ \ YHORFLGDG SDUDPH]FOD HVWHTXLRPpWULFD
 EDU \  PV 3DUD H[SORVLRQHV VXEVyQLFDV \ PH]FOD HVWHTXLRPpWULFD HO SLFR GH
SUHVLyQQRVXSHUDORVEDU&RQYLHQHVHxDODUTXHODVH[SORVLRQHVGHJDVHVXQHYHQWRUiSLGR
HQHOTXHODGXUDFLyQGHODVREUHSUHVLyQSLFRGHSUHVHVLyQRVFLODHQWUH\PV<VRQ
HVWDSUHVLyQ\HOIOXMRDVRFLDGRORVTXHSURYRFDQODVFDUJDVGLQiPLFDVVREUHODVHVWUXFWXUDV\
HQYROYHQWHV\FRQVHFXHQWHPHQWHTXLHQHVFDXVDQHOGDxR
 7UDV ODYLVLWD UHDOL]DGDD%RGDJURWWRU ODRFXUUHQFLDGHHVWHHYHQWR UHVXOWDGLItFLOGH
HQWHQGHU3RUXQODGRHOVLVWHPDPXHVWUDXQDVXSHUILFLHHVWULDGDFDUHQWHGHVHGLPHQWRV\XQDV
FXHYDVHQODVTXHQRVHSUHVHUYDQGHSyVLWRV6LSUHYLDPHQWHQRH[LVWtDDOJ~QYROXPHQURFRVR
TXH DFWXDVH GH FRQHQHGRU FDYLGDGHV IUDFWXUDV DELHUWDV \ OD SUHVHQFLD GH PHWDQR
KLGUDWDGR VH OLPLWDED D ORV VHGLPHQWRV VXEJODFLDUHV TXH FXEUtDQ HO DIORUDPLHQWR URFRVR OD
GHWRQDFLyQGHGLFKRPHWDQRVREUHODURFDJHQHUDUtDXQDQXEHQRFRQILQDGDFX\DH[SDQVLyQ
SRGUtD GDxDU HOHPHQWRV GH VXSHUILFLH SHUR TXH GLItFLOPHQWH DIHFWDUtD D HVWUXFWXUDV
VXEVXSHUILFLDOHV<VLORVGHSyVLWRVGHJDVVHKXELHUDQORFDOL]DGRGHQWURGHOVXEVWUDWRURFRVR
GHEHUtD H[LVWLU SUHYLDPHQWH XQ VLVWHPD GH FDYLGDGHV R DO PHQRV XQ UHWLFXODGR GH MXQWDV
DELHUWDVSURIXQGDVTXHSHUPLWLHUDODIRUPDFLyQGHHVWRVGHSyVLWRVGHJDV
 (QXQDH[SORVLyQGHJDVODSUHVLyQORFDODODFDQ]DYDORUHVPi[LPRVGHORUGHQGHXQRV
SRFRVGHEDUHVPLHQWUDVTXHODRQGDGHFKRTXHEODVWZDYHEODVWSUHVVXUHHQXQDH[SORVLyQ
GH717HVPXFKtVLPRPiVDOWDSULQFLSDOPHQWHHQHOHQWRUQRGHODFDUJD(VWRFRQOOHYDTXHOD
PDVDHTXLYDOHQWHGH717SDUDJHQHUDUORVPLVPRVHIHFWRVVHDPXFKRLQIHULRUD ODGHJDV
LQFOXVLYH GHO RUGHQ GH  YHFHV HO YROXPHQ GH OD QXEH GH JDV (Q %-(5.(79('7 HW
DOLELG VH FLWDQ VLQLHVWURV SRU H[SORVLRQHV GH JDV GyQGH HO HTXLYDOHQWH D  P GH
FLFORKH[DQR VHUtDQ XQDV  WRQHODGDV GH 717 6H KD HOHJLGR HO HMHPSOR GHO FLFORKH[DQR
SRUTXH ODV VREUHSUHVLRQHV REWHQLGDV FRQ HVWH JDV VRQ VLPLODUHV DXQTXH OLJHUDPHQWH PiV
HOHYDGDVTXHODVREWHQLGDVHQH[SORVLRQHVGHPHWDQR
 /DPD\RUtDGHODVKLSyWHVLVVREUHODIRUPDFLyQGH%RGDJURWWRUQDVHFHQWUDQHQHYHQWRV
UiSLGRVGHHOHYDGDHQHUJtDWHFWyQFLRVVLVPRWHFWyQLFRVYHQWHRGHPHWDQR3RGHPRVWUDWDUGH
HYDOXDUFXDOHVODHQHUJtDLPSOLFDGDHQHVWHSURFHVRHVWLPDQGRODFDUJDGHH[SORVLYRVLQWpWLFR
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QHFHVDULRSDUDGHPROHUPHGLDQWHH[SORVLRQHVHQFDGHQDGDVXQKHPLFDVTXHWHURFRVRHOLSVRLGDO
GHEDVH[\FRQPGHDOWXUDGHEDQFRVXSXHVWRHOEDQFRQRVXPHUJLGR'DGRTXH
ODYRODGXUDGHOEDQFRVHHIHFW~DSURJUHVLYDPHQWHHQIUHQWHVVXFHVLYRVGHYRODGXUDJHQHUDQGR
XQQXHYRWDOXGHQIXQFLyQGHOHVSDFLDPLHQWRHQWUHEDUUHQRVODHQHUJtDQHFHVDUtDSDUDHIHFWXDU
XQDGHPROLFLyQLQVWDQWiQHDGHWRGRHOGRPRVHUtDREYLDPHQWHPXFKRPD\RU
 (OYROXPHQGHOKHPLFDVTXHWHTXHFRQVWLWX\HHOGRPRYHQGUiGDGRSRU
9GRPR āāʌāāPāPāP P
 $VXPLPRVXQDUHVLVWHQFLDDFRPSUHVLyQGH03DUHVLVWHQFLDVWtSLFDVGHOJUDQLWR
D0SD\XQDGHQVLGDGPHGLDGHNJP'HDFXHUGRFRQHOPDQXDOGH
YRODGXUDV GHO ,*0(  GLVHxDPRV OD YRODGXUD GHO EDQFRPHGLDQWH$1)2 JUDQXODGR
FRQXQDHQHUJtDHVSHFtILFDGHNJPNJ\XQDYHORFLGDGWtSLFDGHPV(QEDVHD
ODUHVLVWHQFLDDFRPSUHVLyQ\GHQVLGDGVHOHFFLRQDPRVXQGLiPHWURGHEDUUHQRGHPP3DUD
XQDGLVWULEXFLyQGHFDUJDVGH[PFRQORQJLWXGHVGHEDUUHQRGHPLQFOLQDGRV
VHREWHQGUtDXQDYRODGXUDFRQXQFRQVXPRHVSHFtILFRGHNJ$1)2P$VXPLHQGRHVWD
PHGLDODYRODGXUDSURJUHVLYDGHOGRPRUHTXHULUtDXQDVWRQGH$1)2<FRPRHOIDFWRU
GHHIHFWLYLGDGUHODWLYDGHO$1)2HVGHVHUHTXHULUtDWRQGH717H&RQHVWHYDORU
SRGHPRVHVWLPDUHOYROXPHQGHJDVPHWDQRQHFHVDULR\TXHDFXPXODGRVXEVXSHUILFLDOPHQWH
SXGLHUD SURYRFDU XQD GHWRQDFLyQ HTXLYDOHQWH D ODV  WRQ 717H $Vt HO YROXPHQ GH
PHWDQRHVWDUtDHQHORUGHQGH9NJ  NJ$~QHQFRQGLFLRQHV
VXEFUtWLFDVHVWDPDVDUHTXHULUtDXQHQRUPHYROXPHQVXEVXSHUILFLDOHQODSURSLDURFDSDUDVX
FRQILQDPLHQWR$XQDSUHVLyQDSUR[LPDGDGHEDU\.ODGHQVLGDGHVGHNJP
OXHJR HO YROXPHQ GHPHWDQR VHUtD FRPRPtQLPR GH P SRU OR TXH UHVXOWD GLItFLO
DVXPLUTXHHOYHQWHRVHDFDXVDGLUHFWDGHODJpQHVLVGHHVWHWLSRGHFXHYDV
 +DVWD DKRUD ORV FiOFXORV VLPSOLILFDGRV TXH VH KDQ UHDOL]DGR EDMR OD SUHVXQFLyQ GH
TXHHOEDQFRURFRVRDYRODUHVVXSHUILFLDO(QHOFDVRGHVLWXDUVHVXPHUJLGRDXQTXHWDQVyOR
IXHUDDPGHSURIXQGLGDGKDEUtDTXHFRQVLGHUDUODVVREUHSUHVLRQHVGHELGDVDODFROXPQD
OtTXLGD\TXHSRGUtDQHOHYDUORVFRQVXPRVHVSHFtILFRVSRUHQFLPDGHORVNJPORTXH
FXDGULSOLFDUtDODGHPDQGDGHH[SORVLYRSDUDHIHFWXDUODPLVPDGHPROLFLyQ
 3RU RWUR ODGR0g51(5 LELG FLWD ORV WUDEDMRV GH 1,.2129 TXLHQ FRQFOX\y OD
H[LVWHQFLDGHXQHYHQWRSDOHRVtVPLFRGHLQWHQVLGDG,;06.(VWDLQWHQVLGDGHTXLYDOGUtDD
XQVLVPRGHPDJQLWXG5LWFKHUHQWUHD8QHYHQWRGHPDJQLWXGWHQGUtDXQDHQHUJtD
HTXLYDOHQWH D  WRQ 717H HQ HO PLVPR RUGHQ GH PDJQLWXG TXH OD UHTXHULGD SDUD OD
YRODGXUD GHO EDQFR URFRVR HQ VXSHUILFLH 6-g%(5* D FLWD GHQWUR GH OD
VLVPRWHFWyQLFD HYHQWRV GHPDJQLWXG  D  HQ HVFDOD 5LWFKHU H LQFOXVLYH HQ ]RQDV GH 
1yWHVHTXHXQHYHQWRGHPDJQLWXGWHQGUtDXQDHQHUJtDHTXLYDOHQWHDWRQ717H
/XHJR DVXPLHQGR TXH ODV HVWUXFWXUDV ³EORZXS´ VRQ GHELGDV H[FOXVLYDPHQH D HYHQWRV
YLROHQWRV SDUHFH TXH SRGUtD EDVWDU XQ HYHQWR VtVPLFR GH PDJQLWXG VXSHULRU D  SDUD
SURYRFDUOR
 'HODVKLSyWHVLVTXHVHKDQEDUDMDGRSDUDH[SOLFDUODIRUPDFLyQGHHVWHWLSRGHFXHYDV
VXHOHQGHMDUVHGH ODGRWRGDVDTXHOODVTXHSUHVXSRQHQDFFLRQHV OHQWDV*87$.HWDO 
GLFHQ³7KHJHRORJLFDOHYHQWLVQRWKLQJPRUHWKDQDQRFFXUULQJRUDOUHDG\RFFXUUHGFKDQJH
58%$1  &DWDVWURSKHV DUH XQGRXEWHGO\ HYHQWV EXW RQO\ D IHZ HYHQWV DUH
FDWDVWURSKHV &DWDVWURSKHV DUH RIWHQ EXW OLNHO\ QRWQHFHVVDULO\ VXGGHQ VHOIDFFHOHUDWLQJ
DQGKLKJO\FRPSOH[HYHQWV´
 6RQVLVWHPDVGHFXHYDVDUWLFXODGRVSRUODHVWUXFWXUDGHIUDFWXUDVVXE\DFHQWH)UDFWXUDV
VXEKRUL]RQWDOHV UHODFLRQDGDV FRQ XQD HVWUXFWXUD GH ODMDV \ GLVWLQWRV VLVWHPDV GH IUDFWXUDV
VXEYHUWLFDOHV \ RUWRJRQDOHV 7RGD OD ]RQD VH YLy DIHFWDGD SRU OD DFXPXODFLyQ GH JUDQGHV


³WKHUHDUHODUJHEHGURFNVXUIDFHVWKDWORRNVOLNHSULPDU\URFNLQVLWX:HNQRZWKDWWKHUH
DUHH[WHQVLYHFDYHVEHOORZWKHP´
 /D FXHYD KD VLGR LQWHUSUHWDGD FRPR GH RULJHQ VtVPLFR \ GHELGD D HYHQWRV
SDOHRVtVPLFRVGH LQWHQVLGDG,;RVXSHULRUHQHVFDOD06.6-g%(5*0g51(5
 DXQTXH HVWRV DXWRUHV DSXQWDQ D OD H[LVWHQFLD GH RWURV HYHQWRV FRQFXUUHQWHV \ TXH
KDEUtDQSURGXFLGRFDPELRV HQ ODPRUIRORJtDGHO VLVWHPD(QWUH HOORVGHVWDFDQ OD DFFLyQGHO
KLHOR HQ MXQWDV LFHZHGJH RU IURVW GHIRUPDWLRQ KLGURIUDFWXUDFLyQ FDPELRV HQ OD WHQVLyQ
UHJLRQDOGXUDQWHODGHVFDUJDSRVWJODFLDOUHFXSHUDFLyQJODFLRVWiWLFDHPDQDFLRQHVGHPHWDQR
PHWKDQHYHQWLQJFRPELQDGDVFRQHYHQWRVH[SORVLYRVRODDFFLyQFRPELQDGDGHDPERVFRQ
PRYLPLHQWRVVtVPLFRV
 (QHOFDVRGHOYHQWHRGHPHWDQRVHUtDQH[SORVLRQHVGHGHSyVLWRVGHPHWDQRKLGUDWDGR
DFXPXODGRHQVHGLPHQWRVRUHOOHQRV\FX\DDFWLYDFLyQFRLQFLGLHQGRFRQFDPELRVFUtWLFRVHQ
ODPDVDGHELGRDOD³UiSLGDGHJODFLDFLyQ´VHUtDLQGXFLGDSRUODVRQGDVVtVPLFDV6-g%(5*
DLQGLFD³QRWKLQJLVNQRZQRIWKHHIIHFWRIPHWKDQHYHQWLQJRQFU\VWDOOLQHEHGURFN
DQGZHKDYHQRNQRZQH[DPSOHVRIEHGURFNIHDWXUHVIRUPHGE\WKLVSURFHVV´
 &XDQGRVHKDEODGHGHWRQDFLyQGHJDV%-(5.(79('7HWDOQRVUHIHULPRVD
XQDH[SORVLyQGHJDVFX\DRQGDGHFRPEXVWLyQFRPEXVWLRQZDYHHVVXSHUVyQLFD\TXHSDUD
PH]FODV GH DLUHFRPEXVWLEOH D SUHVLyQ DWPRVIpULFD OD YHORFLGDG GH GHWRQDFLyQ YDULDUtD
WtSLFDPHQWHHQWUHORVPVFRQXQSLFRGHSUHVLyQGHHQWUH\EDU(OPHWDQR
SUHVHQWD FRPR YDORUHV FDUDFWHUtVWLFRV GH SUHVLyQ \ YHORFLGDG SDUDPH]FOD HVWHTXLRPpWULFD
 EDU \  PV 3DUD H[SORVLRQHV VXEVyQLFDV \ PH]FOD HVWHTXLRPpWULFD HO SLFR GH
SUHVLyQQRVXSHUDORVEDU&RQYLHQHVHxDODUTXHODVH[SORVLRQHVGHJDVHVXQHYHQWRUiSLGR
HQHOTXHODGXUDFLyQGHODVREUHSUHVLyQSLFRGHSUHVHVLyQRVFLODHQWUH\PV<VRQ
HVWDSUHVLyQ\HOIOXMRDVRFLDGRORVTXHSURYRFDQODVFDUJDVGLQiPLFDVVREUHODVHVWUXFWXUDV\
HQYROYHQWHV\FRQVHFXHQWHPHQWHTXLHQHVFDXVDQHOGDxR
 7UDV ODYLVLWD UHDOL]DGDD%RGDJURWWRU ODRFXUUHQFLDGHHVWHHYHQWR UHVXOWDGLItFLOGH
HQWHQGHU3RUXQODGRHOVLVWHPDPXHVWUDXQDVXSHUILFLHHVWULDGDFDUHQWHGHVHGLPHQWRV\XQDV
FXHYDVHQODVTXHQRVHSUHVHUYDQGHSyVLWRV6LSUHYLDPHQWHQRH[LVWtDDOJ~QYROXPHQURFRVR
TXH DFWXDVH GH FRQHQHGRU FDYLGDGHV IUDFWXUDV DELHUWDV \ OD SUHVHQFLD GH PHWDQR
KLGUDWDGR VH OLPLWDED D ORV VHGLPHQWRV VXEJODFLDUHV TXH FXEUtDQ HO DIORUDPLHQWR URFRVR OD
GHWRQDFLyQGHGLFKRPHWDQRVREUHODURFDJHQHUDUtDXQDQXEHQRFRQILQDGDFX\DH[SDQVLyQ
SRGUtD GDxDU HOHPHQWRV GH VXSHUILFLH SHUR TXH GLItFLOPHQWH DIHFWDUtD D HVWUXFWXUDV
VXEVXSHUILFLDOHV<VLORVGHSyVLWRVGHJDVVHKXELHUDQORFDOL]DGRGHQWURGHOVXEVWUDWRURFRVR
GHEHUtD H[LVWLU SUHYLDPHQWH XQ VLVWHPD GH FDYLGDGHV R DO PHQRV XQ UHWLFXODGR GH MXQWDV
DELHUWDVSURIXQGDVTXHSHUPLWLHUDODIRUPDFLyQGHHVWRVGHSyVLWRVGHJDV
 (QXQDH[SORVLyQGHJDVODSUHVLyQORFDODODFDQ]DYDORUHVPi[LPRVGHORUGHQGHXQRV
SRFRVGHEDUHVPLHQWUDVTXHODRQGDGHFKRTXHEODVWZDYHEODVWSUHVVXUHHQXQDH[SORVLyQ
GH717HVPXFKtVLPRPiVDOWDSULQFLSDOPHQWHHQHOHQWRUQRGHODFDUJD(VWRFRQOOHYDTXHOD
PDVDHTXLYDOHQWHGH717SDUDJHQHUDUORVPLVPRVHIHFWRVVHDPXFKRLQIHULRUD ODGHJDV
LQFOXVLYH GHO RUGHQ GH  YHFHV HO YROXPHQ GH OD QXEH GH JDV (Q %-(5.(79('7 HW
DOLELG VH FLWDQ VLQLHVWURV SRU H[SORVLRQHV GH JDV GyQGH HO HTXLYDOHQWH D  P GH
FLFORKH[DQR VHUtDQ XQDV  WRQHODGDV GH 717 6H KD HOHJLGR HO HMHPSOR GHO FLFORKH[DQR
SRUTXH ODV VREUHSUHVLRQHV REWHQLGDV FRQ HVWH JDV VRQ VLPLODUHV DXQTXH OLJHUDPHQWH PiV
HOHYDGDVTXHODVREWHQLGDVHQH[SORVLRQHVGHPHWDQR
 /DPD\RUtDGHODVKLSyWHVLVVREUHODIRUPDFLyQGH%RGDJURWWRUQDVHFHQWUDQHQHYHQWRV
UiSLGRVGHHOHYDGDHQHUJtDWHFWyQFLRVVLVPRWHFWyQLFRVYHQWHRGHPHWDQR3RGHPRVWUDWDUGH
HYDOXDUFXDOHVODHQHUJtDLPSOLFDGDHQHVWHSURFHVRHVWLPDQGRODFDUJDGHH[SORVLYRVLQWpWLFR
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
SHURRWUDVVRQDPSOLDV\GHSHUILOLUUHJXODUJHQHUDOPHQWHSRUFRDOHVFHQFLDDSDUHQWHGHYDULDV
VHFFLRQHVWXEXODUHV



 <D KHPRV LQGLFDGR HQ HO DSDUWDGR  TXH HVWH WLSR GH IRUPDV VH KD DWULEXLGR D OD
DFFLyQ GH SURFHVRV H[yJHQRV KDORFODVWLD DOWHUDFLyQ HGiILFD FRQJHODFLyQGHVFRQJHODFLyQ
,.('$FRQGHQVDFLyQGHKXPHGDGRVFLODFLRQHVWpUPFLDVSURGXFLGDVHQODURFD
SRUODVGLIHUHQFLDVHQWUHODUDGLDFLyQVRODUHQHOH[WHULRUHLQWHULRUGHODFDYLGDG.9(/%(5*
	3232))9,'$/520$1,VHxDODTXHODKXPHGDGDPELHQWDOFLFORVGH

)LJXUD(MHPSORVGHFXHYDVWDIRQHDO Barbadouro&DER6LOOHLUR3RQWHYHGUDE&DFKRODVSUy[LPDV
DO VLVWHPD GH EORTXHV GHA Cunchosa $OGiQ &DQJDV 3RQWHYHGUD FCacholas de Ézaro PRQWH 3LQGR$
&RUXxDGSDVDMHVGHJUDQWDPDxRIRUPDGRVSRUODFRDOHVFHQFLDGHYDUtRVDOYHRORV09DTXHLUR 


PDVDVGHKLHORVHFLWDQKDVWDPGHHVSHVRUGHKLHOR\TXHOOHJDURQDSURYRFDUFDPELRV
HQODFXUYDUWXUDGHOWHUUHQRDQLYHOUHJLRQDO(OFiOFXORGHODFXUYDWXUDJDXVLDQDFXUYDWXUD.
FDOFXODGDDSDUWLUGH ORVGHWHUPLQDQWHVGH ODSULPHUD\VHJXQGDIRUPDVIXQGDPHQWDOHVGH OD
VXSHUILFLH R GH GRV YHFWRUHV WDQDQJHQWHV FRRUGHQDGRV SDUHFH PRVWUDU XQD SURJUHVLYD
UHGXFFLyQSRVWJODFLDOGHODGHIRUPDFLyQFRQHVWDGRVLQLFLDOHVGHPi[LPDFXUYDWXUD\TXHVH
FRUUHVSRQGHUtDQDVLWXDFLRQHVWHQVLRQDOHVHQWRGDVODVGLUHFFLRQHV(OUHMXHJRGHVSOD]DPLHQWR
\GLV\XQFLyQHQEORTXHVSXHGHGHEHUVHGLUHFWDPHQWHRKDEHUVHLQLFLDGRSRUFDPELRVHQHVWD
FXUYDWXUD DQLYHO UHJLRQDO7DPELpQ VH FLWD OD KLGURIUDFWXUDFLyQ DVRFLDGD D OD FDSD OtTXLGD
SUHVHQWH HQ GLVFRQWLQXLGDGHV \ VRPHWLGD D DOWDV SUHVLRQHV (Q OD YLVLWD HIHFWXDGD D HVWRV
VLVWHPDV D SULQFLSLRV GH MXQLR HQ  GXUDQWH OD FHOHEUDFLyQ GHO QG ,&*& ODV FXHYDV
FRQVHUYDEDQ KLHOR HQ WRGRV VXV QLYHOHV GHVGH ORV  KDVWD ORV  P GH SURIXQGLGDG
UHOOHQDQGR LQFOXVLYH HVSDFLRV HQWUH EORTXHV 1R FRYLHQH SRU WDQWR GHVFDUWDU PRYLPLHQWRV
SRVWJODFLDUHVHLQGXFLGRVSRUHOSURSLRKLHORDODFWXDUHQWUHODVMXQWDV\EORTXHV
 (Q 6XHFLD H[LVWHQ RWURV VLVWHPDV VLPLODUHV HQWUH HOORV \ VHJXQGR HQ WDPDxR HVWi
+|OOLFN*URWWRUQD

&XHYDVWDIRQL)RUPDVWLSR&DFKRODR&DFKHLUD
 /D IRUPD FDYHUQRVD PiV FRP~Q GHVDUUROODGD HQ JUDQLWRV VRQ ORV ³WDIRQL´ VLQJXODU
³WDIRQH´ 7DIRQH HV XQD SDODEUD ,WDOLDQD TXH VLJLQLILFD DSHUWXUD R FDYLGDG R HQ &yUFHJD
YHQWDQD 7:,'$/(	%2851(6RQ IRUPDVPX\FRPXQHVHQJUDQLWRVDXQTXHQR
H[FOXVLYRVGHHVWDOLWRORJtD9,'$/520$1,6HJ~QUHFRJH9,'$/520$1,HWDO
ORVWDIRQLIXHURQGHVFULWRVSRUSULPHUDYH]SRU&DVLDQRGH3UDGRHQHQOD6LHUUD
GH*XDGDUUDPDFHQWUR(VSDxD\SRVWHULRUPHQWHSRU5HXVFKHQ&yUFHJD\SRU+XOW
HQ*DOLFLD1:(VSDxDDXQTXHODPD\RUtDGHODVPiVFRQRFLGDVUHIHUHQFLDVVRQGH
3HQFNGH&yUFHJD
 (Q OD DFWXDOLGDG VRQ IRUPDV UHFRQRFLEOHV \ FLWDGDV D OR ODUJR GHOPXQGR+DQ VLGR
GHVFULWDV HQPX\ GLYHUVRV FRQWH[WRV FOLPiWLFRV WDQWR FRVWHURV FRPR FRQWLQHQWDOHV 9,'$/
520$1, HW DO $QWiUWLFD 675,1, HW DO $UJHQWLQD 8f$$/9$5(= HW DO
%UDVLO $8/(5 HW DO &RUHD 0$768.85$HW DO &yUFHJD&HUGHxD
$XVWUDOLD &HQWUDO \ 6XU +RQJ .RQJ 0DGDJDVFDU \ QRURHVWH GH (VSDxD 'XUDQWH OD
DFWXDOL]DFLyQ GHO DWODV GH SVHGXRNDUVW VH KDQ ORFDOL]DGR UHIHUIHQFLDV TXH FLWDQ IRUPDV WLSR
WDIRQHHQ;LQMLDQJ8\JKXU$XWRQRPRXV5HJLRQ&KLQD((880DFHGRQLD*UHFLD7DPLO
1XGX VWDWH ,QGLD 7XUTXtD 6(0(1'(52ö/8 HW DO  ,UiQ FRP 3HUV 9,'$/
520$1,  \ 1DPLELD 7DPELpQ VH KDQ IRWRJUDILDGR WDIRQL HQ ORV %DUUXHFRV GH
0DOSDUWLGDHQ&iFHUHV
 3RUORJHQHUDOVRQPLFURIRUPDVTXHYDUtDQGHVGHXQRVSRFRVFHQWtPHWURVHQDFKXUD\
DOWXUDKDVWDYDULRVPHWURV$8/(5HWDO SUHVHQWDHQWUHRWURVHO WDIRQHGH7\UHVROHV
ORFDOL]DGRHQXQLQVHOEHUJOODPDGR0RUURGR/HWUHLURHQHOHVWDGRGH%DKtDHQ%UDVLODEULJR
FRQPGHDQFKR\PGHDOWXUD\FRQXQYROXPHQGHP³«KDYHDQHOOLSWLFDO
FURVVVHFWLRQXVXDOO\HORQJDWHGDWRQHVLGH7KHIORRULVXVXDOO\YHU\VWHHSEXWRWKHUZLVHTXLWH
UHJXODUZKLOH WKHFHLOLQJSUHVHQWVQXPHURXVDOYHROHVDQG LQWHQVH IODNLQJSURFHVVHV«2QO\
VXEKRUL]RQWDO GLVFRQWLQXRXV IUDFWXUHV DUH H[SORLWHG GXULQJ LQLWLDWLRQ7KHVH IUDFWXUHVPDUN
WKHOLPLWEHWZHHQWKHXSSHUFHLOLQJDQGORZHUIORRUSRUWLRQVRIWKHWDIRQH´
 /DV SDUHGHV GH ORV WDIRQL SXHGHQ VHU UHJXODUHV SHUR RWUDV SUHVHQWDQ IRUPDV
PDPHORQDGDVPDPLOODWHGRGHVFRQFKHVHQFRSRVIODNHG$OJXQRVWDIRQLHVWiQFRQHFWDGRV
FRQHOH[WHULRUSRUYHQWDQDV7:,'$/(	9,'$/$OJXQDVDEHUWXUDVVRQWXEXODUHV
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
SHURRWUDVVRQDPSOLDV\GHSHUILOLUUHJXODUJHQHUDOPHQWHSRUFRDOHVFHQFLDDSDUHQWHGHYDULDV
VHFFLRQHVWXEXODUHV



 <D KHPRV LQGLFDGR HQ HO DSDUWDGR  TXH HVWH WLSR GH IRUPDV VH KD DWULEXLGR D OD
DFFLyQ GH SURFHVRV H[yJHQRV KDORFODVWLD DOWHUDFLyQ HGiILFD FRQJHODFLyQGHVFRQJHODFLyQ
,.('$FRQGHQVDFLyQGHKXPHGDGRVFLODFLRQHVWpUPFLDVSURGXFLGDVHQODURFD
SRUODVGLIHUHQFLDVHQWUHODUDGLDFLyQVRODUHQHOH[WHULRUHLQWHULRUGHODFDYLGDG.9(/%(5*
	3232))9,'$/520$1,VHxDODTXHODKXPHGDGDPELHQWDOFLFORVGH

)LJXUD(MHPSORVGHFXHYDVWDIRQHDO Barbadouro&DER6LOOHLUR3RQWHYHGUDE&DFKRODVSUy[LPDV
DO VLVWHPD GH EORTXHV GHA Cunchosa $OGiQ &DQJDV 3RQWHYHGUD FCacholas de Ézaro PRQWH 3LQGR$
&RUXxDGSDVDMHVGHJUDQWDPDxRIRUPDGRVSRUODFRDOHVFHQFLDGHYDUtRVDOYHRORV09DTXHLUR 


PDVDVGHKLHORVHFLWDQKDVWDPGHHVSHVRUGHKLHOR\TXHOOHJDURQDSURYRFDUFDPELRV
HQODFXUYDUWXUDGHOWHUUHQRDQLYHOUHJLRQDO(OFiOFXORGHODFXUYDWXUDJDXVLDQDFXUYDWXUD.
FDOFXODGDDSDUWLUGH ORVGHWHUPLQDQWHVGH ODSULPHUD\VHJXQGDIRUPDVIXQGDPHQWDOHVGH OD
VXSHUILFLH R GH GRV YHFWRUHV WDQDQJHQWHV FRRUGHQDGRV SDUHFH PRVWUDU XQD SURJUHVLYD
UHGXFFLyQSRVWJODFLDOGHODGHIRUPDFLyQFRQHVWDGRVLQLFLDOHVGHPi[LPDFXUYDWXUD\TXHVH
FRUUHVSRQGHUtDQDVLWXDFLRQHVWHQVLRQDOHVHQWRGDVODVGLUHFFLRQHV(OUHMXHJRGHVSOD]DPLHQWR
\GLV\XQFLyQHQEORTXHVSXHGHGHEHUVHGLUHFWDPHQWHRKDEHUVHLQLFLDGRSRUFDPELRVHQHVWD
FXUYDWXUD DQLYHO UHJLRQDO7DPELpQ VH FLWD OD KLGURIUDFWXUDFLyQ DVRFLDGD D OD FDSD OtTXLGD
SUHVHQWH HQ GLVFRQWLQXLGDGHV \ VRPHWLGD D DOWDV SUHVLRQHV (Q OD YLVLWD HIHFWXDGD D HVWRV
VLVWHPDV D SULQFLSLRV GH MXQLR HQ  GXUDQWH OD FHOHEUDFLyQ GHO QG ,&*& ODV FXHYDV
FRQVHUYDEDQ KLHOR HQ WRGRV VXV QLYHOHV GHVGH ORV  KDVWD ORV  P GH SURIXQGLGDG
UHOOHQDQGR LQFOXVLYH HVSDFLRV HQWUH EORTXHV 1R FRYLHQH SRU WDQWR GHVFDUWDU PRYLPLHQWRV
SRVWJODFLDUHVHLQGXFLGRVSRUHOSURSLRKLHORDODFWXDUHQWUHODVMXQWDV\EORTXHV
 (Q 6XHFLD H[LVWHQ RWURV VLVWHPDV VLPLODUHV HQWUH HOORV \ VHJXQGR HQ WDPDxR HVWi
+|OOLFN*URWWRUQD

&XHYDVWDIRQL)RUPDVWLSR&DFKRODR&DFKHLUD
 /D IRUPD FDYHUQRVD PiV FRP~Q GHVDUUROODGD HQ JUDQLWRV VRQ ORV ³WDIRQL´ VLQJXODU
³WDIRQH´ 7DIRQH HV XQD SDODEUD ,WDOLDQD TXH VLJLQLILFD DSHUWXUD R FDYLGDG R HQ &yUFHJD
YHQWDQD 7:,'$/(	%2851(6RQ IRUPDVPX\FRPXQHVHQJUDQLWRVDXQTXHQR
H[FOXVLYRVGHHVWDOLWRORJtD9,'$/520$1,6HJ~QUHFRJH9,'$/520$1,HWDO
ORVWDIRQLIXHURQGHVFULWRVSRUSULPHUDYH]SRU&DVLDQRGH3UDGRHQHQOD6LHUUD
GH*XDGDUUDPDFHQWUR(VSDxD\SRVWHULRUPHQWHSRU5HXVFKHQ&yUFHJD\SRU+XOW
HQ*DOLFLD1:(VSDxDDXQTXHODPD\RUtDGHODVPiVFRQRFLGDVUHIHUHQFLDVVRQGH
3HQFNGH&yUFHJD
 (Q OD DFWXDOLGDG VRQ IRUPDV UHFRQRFLEOHV \ FLWDGDV D OR ODUJR GHOPXQGR+DQ VLGR
GHVFULWDV HQPX\ GLYHUVRV FRQWH[WRV FOLPiWLFRV WDQWR FRVWHURV FRPR FRQWLQHQWDOHV 9,'$/
520$1, HW DO $QWiUWLFD 675,1, HW DO $UJHQWLQD 8f$$/9$5(= HW DO
%UDVLO $8/(5 HW DO &RUHD 0$768.85$HW DO &yUFHJD&HUGHxD
$XVWUDOLD &HQWUDO \ 6XU +RQJ .RQJ 0DGDJDVFDU \ QRURHVWH GH (VSDxD 'XUDQWH OD
DFWXDOL]DFLyQ GHO DWODV GH SVHGXRNDUVW VH KDQ ORFDOL]DGR UHIHUIHQFLDV TXH FLWDQ IRUPDV WLSR
WDIRQHHQ;LQMLDQJ8\JKXU$XWRQRPRXV5HJLRQ&KLQD((880DFHGRQLD*UHFLD7DPLO
1XGX VWDWH ,QGLD 7XUTXtD 6(0(1'(52ö/8 HW DO  ,UiQ FRP 3HUV 9,'$/
520$1,  \ 1DPLELD 7DPELpQ VH KDQ IRWRJUDILDGR WDIRQL HQ ORV %DUUXHFRV GH
0DOSDUWLGDHQ&iFHUHV
 3RUORJHQHUDOVRQPLFURIRUPDVTXHYDUtDQGHVGHXQRVSRFRVFHQWtPHWURVHQDFKXUD\
DOWXUDKDVWDYDULRVPHWURV$8/(5HWDO SUHVHQWDHQWUHRWURVHO WDIRQHGH7\UHVROHV
ORFDOL]DGRHQXQLQVHOEHUJOODPDGR0RUURGR/HWUHLURHQHOHVWDGRGH%DKtDHQ%UDVLODEULJR
FRQPGHDQFKR\PGHDOWXUD\FRQXQYROXPHQGHP³«KDYHDQHOOLSWLFDO
FURVVVHFWLRQXVXDOO\HORQJDWHGDWRQHVLGH7KHIORRULVXVXDOO\YHU\VWHHSEXWRWKHUZLVHTXLWH
UHJXODUZKLOH WKHFHLOLQJSUHVHQWVQXPHURXVDOYHROHVDQG LQWHQVH IODNLQJSURFHVVHV«2QO\
VXEKRUL]RQWDO GLVFRQWLQXRXV IUDFWXUHV DUH H[SORLWHG GXULQJ LQLWLDWLRQ7KHVH IUDFWXUHVPDUN
WKHOLPLWEHWZHHQWKHXSSHUFHLOLQJDQGORZHUIORRUSRUWLRQVRIWKHWDIRQH´
 /DV SDUHGHV GH ORV WDIRQL SXHGHQ VHU UHJXODUHV SHUR RWUDV SUHVHQWDQ IRUPDV
PDPHORQDGDVPDPLOODWHGRGHVFRQFKHVHQFRSRVIODNHG$OJXQRVWDIRQLHVWiQFRQHFWDGRV
FRQHOH[WHULRUSRUYHQWDQDV7:,'$/(	9,'$/$OJXQDVDEHUWXUDVVRQWXEXODUHV
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


 3DUWLHQGRGHOFULWHULRGHURWXUDGH0RKU&RXORPEODUHVLVWHQFLDDOFRUWHDORODUJRGH
XQSODQRHQXQHVWDGRWULD[LDOGHWHQVLRQHVYLHQHGDGDSRUORVHVIXHU]RVQRUPDO\WDQJHQFLDO
DFWXDQWHVHQHOPRPHQWRGHODURWXUDPHGLDQWHODUHODFLyQ
Ĳ FıQWDJĳ 
 'yQGHF\ĳVRQODFRKHVLyQ\iQJXORGHUR]DPLHQWRLQWHUQRGHODPDWUL]URFRVDĲHV
ODWHQVLyQWDQJHQFLD\ıQHVODWHQVLyQQRUPDOVREUHHOSODQRGHURWXUD
 (O FULWHULR SXHGH H[SUHVDUVH HQ IXQFLyQ GH ORV HVIXHU]RV SULQFLSDOHV ı \ ı
SHUPLWLHQGR REWHQHU OD UHVLVWHQFLD HQ FXDOTXLHU SODQR GHILQLGR SRU ș *21=$/(= '(
9$//(-2HWDO
ıVHQșWDJĳFRVș FıVHQșWDJĳFRVș 
 <HQHOSODQRFUtWLFRGHURWXUDGHILQLGRSRUș ĳ
ıVHQș FFRVĳıVHQș 
 <ODWHQVLyQGHGHVJDUUDPLHQWRSULQFLSDO+h77(YHQGUiGDGDSRU
ĲPD[ óııĲ 
 3DUWLHQGRGH ODVH[SUHVLRQHV \ 9,'$/520$1,GHILQHXQ
IDFWRUGHVHJXULGDG_6_RGHVXVFHSWLELOLGDGDODPHWHRUL]DFLyQTXHSHUPLWHGHWHUPLQDUHQXQ
EORTXHURFRVREDMRXQVLVWHPDGHFDUJDVFRQFHQWUDGDVODV]RQDVGHFRODSVRGHODURFDGyQGH
VHSURGXFHODSODVWLILFDFLyQ'LFKRIDFWRUYLHQHGHWHUPLQDGRSRUODUHODFLyQVLJXLHQWH
_6_ _+5_GyQGH
5 óııĲ
+ òVHQĳıı±FFRWDJĳ


 (YDOXDQGRHVWHIDFWRUHQFDGDSXQWRGHOEORTXHWHQHPRVTXHSDUD_6_!HOSXQWRHVWi
GHQWUR GHO GRPLQLR HOiVWLFR 3DUD _6_  HO SXQWR VH HQFXHQWUD HQ OD VXSHUILFLH OtPLWH \ SDUD
_6_ HO SXQWR VH HQFXHQWUD GHQWUR GHO GRPLQLR GH FRODSVR GH OD URFD 9,'$/520$1,
FDOFXODODVFXUYDVSDUDGLVWLQWDVGLVWULEXFLRQHVGHFDUJDVGLYLGLHQGRHOYROXPHQURFRVR
HQYRO~PHQHVHOHPHQWDOHVGH[FP9HUILJXUD

)LJXUD  &RQWRUQRV GH HVIXHU]R FRUWDQWHPi[LPRV QRUPDOL]DGRV SRU ODO WHQVLyQPi[LPD SR GH+HUW] D
&RQWDFWRSXQWRSXQWRRFRQWDFWRQRUPDOGHUDGLRDE FRQWDFWRD OR ODUJRGHXQDOtQHDFRQIULFFLyQWUDFFLyQ
GHVOL]DPLHQWRHOiVWLFR)LJXUDV\GH:,//,$06HWDO 


KXPHFWDFLyQGHVHFDFLyQ R HO KDORFODVWLVPR ]RQDV FRVWHUDV R FRQWLQHQWDOHV GHVpUWLFDV
DFWXDQWHV HQ HO SURFHVR GH GHVDJUHJDFLyQ LQWHUQD PHFiQLFD R TXtPLFD GH ORV EORTXHV
³SRGUtDQ H[SOLFDU OD GLQiPLFD DXQTXH QR VX PRUIRORJtD QL VX HYROXFLyQ WHPSRUDO´ \
FRQVLGHUD TXH VRQ IRUPDV LQGHSHQGLHQWHV GHO FOLPD \ PiV UHODFLRQDGDV FRQ OD IiEULFD
HVWUXFWXUDO SUHVHQWH HQ HO FXHUSR JUDQtWLFR 9,'$/520$1Ë   (O SURFHVR GH
LQWUXVLyQFRPLHQ]DDXQDWHPSHUDWXUDGHDSUR[LPDGDPHQWH&\DXQDHOHYDGDSUHVLyQ
OLWRVWiWLFD  NP GH SURIXQGLGDG \ D PHGLGD TXH OD LQWUXVLyQ VH DSUR[LPD D QLYHOHV
VXSHUILFLDOHVGHODFRUWH]DVXWHPSHUDWXUDGHVFLHQGH\VHLQFUHPHQWDVXULJLGH](OFDPSRGH
HVIXHU]RVTHXRSHUDQGXUDQWHHOSURFHVRGHHPSOD]DPLHQWRGHOFXHUSRPDJPiWLFRDFW~DVREUH
XQPDWHULDOFX\DVSURSLHGDGHVYDUtDQFRQHOWLHPSRDOLJXDOTXHODVFRQGLFLRQHVGHULJLGH]\
WHPSHUDWXUD GHO PDJPD FDPELDQ GXUDQWH HO SURFHVR GH LQWUXVLyQ (VWR LPSOLFD TXH ODV
WHQVLRQHVSULPHURDIHFWDQDXQPDWHULDOSOiVWLFRQRSURSHQVRDOGHVDUUROOR\FRQVHUYDFLyQGH
HVWUXFWXUDV GHVSXHV IUiJLO HVWDGR HQ HO TXH VH GHVDUUROOD OD PD\RU SDUWH GHO VLVWHPD GH
HVWUXFWXUD\ILQDOPHQWHFXDQGRVHGHILQHODSULQFLSDOIiEULFDHVWUXFWXUDOGHOFXHUSRJUDQtWLFR
VLVWHPD GH MXQWDV VO ODV GHIRUPDFLRQHV VH GHVDUUROODQ HQ HO FDPSR HOiVWLFR 9,'$/
520$1Ë(QHVWH~OWLPRHVWDGRGHGHIRUPDFLyQHQGyJHQDFDPSRHOiVWLFRHOFXHUSR
LQWUXVLYR QR VH PXHYH VXVWDQFLDOPHQWH \ FRPR PXFKR VH SURGXFHQ SHTXHxRV DMXVWHV R
PRYLPLHQWRVHQWUH ORVEORTXHVGHILQLGRVSUHYLDPHQWHSRU OD IiEULFDHVWUXFWXUDO<VRQHVWRV
PRYLPLHQWRHVHQWUHEORTXHVORVTXHMXVWLILFDQTXHVHSURGX]FDQODVSUHVLRQHVRFRQFHQWUDFLyQ
GH FDUJDV HQ ODV VXSHUILFLHV GH FRQWDFWR (Q ODV GRV SRVLEOHV GLVWULEXFLRQHV GH FDUJDV
GLVWULEXFLyQ XQLIRUPH R FRQFHQWUDGD ORV HVIXHU]RV VH GHVDUUROODQ EDMR FRQGLFLRQHV
HQGyJHQDV DOWD SUHVLyQ OLWRVWiWLFD SRU OR TXH OD URFD WHQGUi XQD PD\RU UHVLVWHQFLD D OD
GHIRUPDFLyQTXHHOPLVPRPDWHULDOHQVXSHUILFLHFRQSUHVLyQOLVWRVWiWLFDQXOD
 /D UHVLVWHQFLD D FRPSUHVLyQ VLPSOH GHO JUDQLWR HQ VXSHUILFLH HV GHO RUGHQ GH ORV
NJFPUHVLVWHQFLDTXHVHYHLQFUHPHQWDGDFRQODSURIXQGLGDGGHELGRDOFRQILQDPLHQWR
OLWRVWiLFR 6LQ HPDEUJR VL HO FRQWDWR VH SURGXFH HQ SXQWRV ORFDOL]DGRV GH XQD VXSHUILFLH
9,'$/520$1Ë  7:,'$/($1'9,'$/520$1Ë  ODV FDUJDV DSOLFDGDV
VREUH HO SXQWR GH FRQWDFWR HQWUH EORTXHV DG\DFHQWHV LQFUHPHQWDQ VX YDORU FDVL
H[SRQHQFLDOPHQWH DOFDQ]DQGR YDORUHV TXH SURGXFHQ OD GHIRUPDFLyQ HOiVWLFD GH ORV EORTXHV
DIHFWDGRV (VWH SURFHVR GH FRQFHQWUDFLyQ GH FDUJDV HO HIHFWR IDNLU YHU9,'$/520$1Ë
 7:,'$/( 	 9,'$/ 520$1Ë  PXHVWUD TXH HV SRVLEOH FRQVLGHUDU TXH OD
GHIRUPDFLyQ HOiVWLFD GHO PDFL]R URFRVR SURGXFH RWUR WLSR GH HVWUXFWXUD FRQ HIHFWRV
PRUIROyJLFRV D SRVWHULRUL /D PHMRU IRUPD GH HQWHQGHU TXp RFXUUH FXDQGR OD GHIRUPDFLyQ
HOiVWLFDDIHFWDDXQDURFDHVUHYLVDUFDVRVELHQHVWXGLDGRVFRPRHOHVWUpVHOiVWLFRHQDPELHQWHV
VXEJODFLDUHV'5(:5<RODGHIRUPDFLyQDVRFLDGDDDQFODMHVGHURFD/(21+$5'7
	0g11,*
 (Q HO FDVR GH XQ DQFODMHPHFiQLFR HQ URFD ORV HVIXHU]RV SXHGHQ VHU FXDQWLILFDGRV
LQPHGLDWDPHQWH EDMR OD FDEH]D GHO DQFODMH OD URFD HVWi VRPHWLD D FRPSUHVLyQ TXH HYLWD HO
GHWHULRURGHODURFDLQFOXVRVLODFDUJDDSOLFDGDHVPX\JUDQGH3HURSRUGHEDMRGHOD]RQDGH
FRPSUHVLyQODURFDVHHQFXHQWUDEDMRFRQGLFLRQHVGHGHIRUPDFLyQDWUDFFLyQTXHGLILFLOPHQWH
SXHGHVRSRUWDU D WUDFFLyQ OD UHVLVWHQFLDGHOJUDQLWRHVGH OD UHVLVWHQFLDDFRPSUHVLyQ
3RU GHEDMR GH OD ]RQD D WUDFFLyQ OD URFD YXHOYH RWUD YH] D HVWDU VXMHWD D FRQGLFLRQHV GH
FRPSUHVLyQSRUORTXHSHUPDQHFHLQWDFWDJHRWpFQLFDPHQWHKDEODQGR
 'HQWURGHOiPELWRGHODLQJHQLHUtDGHPDWHULDOHV:,//,$06HWDOGHVFULEHQHO
FRQWDFWR HQWUH VXSHUILFLHV VyOLGDV /D FDUJD HQWUH DPEDV VXSHUILFLHV VLHPSUH JHQHUD XQD
GLVWRUVLyQHQFDGDXQRGHORVHOHPHQWRVHQFRQWDFWR\GHODPLVPDIRUPDTXHKHPRVGHVFULWR
DQWHULRUPHQWHODUHJLyQLQLFLDOPHQWHGHIRUPDEOHSOiVWLFDPHQWHQRVHVLW~DHQODVVXSHUILFLHV
GHORVHOHPHQWRVHQFRQWDFWRVLQRDXQDFLHUWDGLVWDQFDEDMRHOOD
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

 3DUWLHQGRGHOFULWHULRGHURWXUDGH0RKU&RXORPEODUHVLVWHQFLDDOFRUWHDORODUJRGH
XQSODQRHQXQHVWDGRWULD[LDOGHWHQVLRQHVYLHQHGDGDSRUORVHVIXHU]RVQRUPDO\WDQJHQFLDO
DFWXDQWHVHQHOPRPHQWRGHODURWXUDPHGLDQWHODUHODFLyQ
Ĳ FıQWDJĳ 
 'yQGHF\ĳVRQODFRKHVLyQ\iQJXORGHUR]DPLHQWRLQWHUQRGHODPDWUL]URFRVDĲHV
ODWHQVLyQWDQJHQFLD\ıQHVODWHQVLyQQRUPDOVREUHHOSODQRGHURWXUD
 (O FULWHULR SXHGH H[SUHVDUVH HQ IXQFLyQ GH ORV HVIXHU]RV SULQFLSDOHV ı \ ı
SHUPLWLHQGR REWHQHU OD UHVLVWHQFLD HQ FXDOTXLHU SODQR GHILQLGR SRU ș *21=$/(= '(
9$//(-2HWDO
ıVHQșWDJĳFRVș FıVHQșWDJĳFRVș 
 <HQHOSODQRFUtWLFRGHURWXUDGHILQLGRSRUș ĳ
ıVHQș FFRVĳıVHQș 
 <ODWHQVLyQGHGHVJDUUDPLHQWRSULQFLSDO+h77(YHQGUiGDGDSRU
ĲPD[ óııĲ 
 3DUWLHQGRGH ODVH[SUHVLRQHV \ 9,'$/520$1,GHILQHXQ
IDFWRUGHVHJXULGDG_6_RGHVXVFHSWLELOLGDGDODPHWHRUL]DFLyQTXHSHUPLWHGHWHUPLQDUHQXQ
EORTXHURFRVREDMRXQVLVWHPDGHFDUJDVFRQFHQWUDGDVODV]RQDVGHFRODSVRGHODURFDGyQGH
VHSURGXFHODSODVWLILFDFLyQ'LFKRIDFWRUYLHQHGHWHUPLQDGRSRUODUHODFLyQVLJXLHQWH
_6_ _+5_GyQGH
5 óııĲ
+ òVHQĳıı±FFRWDJĳ


 (YDOXDQGRHVWHIDFWRUHQFDGDSXQWRGHOEORTXHWHQHPRVTXHSDUD_6_!HOSXQWRHVWi
GHQWUR GHO GRPLQLR HOiVWLFR 3DUD _6_  HO SXQWR VH HQFXHQWUD HQ OD VXSHUILFLH OtPLWH \ SDUD
_6_ HO SXQWR VH HQFXHQWUD GHQWUR GHO GRPLQLR GH FRODSVR GH OD URFD 9,'$/520$1,
FDOFXODODVFXUYDVSDUDGLVWLQWDVGLVWULEXFLRQHVGHFDUJDVGLYLGLHQGRHOYROXPHQURFRVR
HQYRO~PHQHVHOHPHQWDOHVGH[FP9HUILJXUD

)LJXUD  &RQWRUQRV GH HVIXHU]R FRUWDQWHPi[LPRV QRUPDOL]DGRV SRU ODO WHQVLyQPi[LPD SR GH+HUW] D
&RQWDFWRSXQWRSXQWRRFRQWDFWRQRUPDOGHUDGLRDE FRQWDFWRD OR ODUJRGHXQDOtQHDFRQIULFFLyQWUDFFLyQ
GHVOL]DPLHQWRHOiVWLFR)LJXUDV\GH:,//,$06HWDO 


KXPHFWDFLyQGHVHFDFLyQ R HO KDORFODVWLVPR ]RQDV FRVWHUDV R FRQWLQHQWDOHV GHVpUWLFDV
DFWXDQWHV HQ HO SURFHVR GH GHVDJUHJDFLyQ LQWHUQD PHFiQLFD R TXtPLFD GH ORV EORTXHV
³SRGUtDQ H[SOLFDU OD GLQiPLFD DXQTXH QR VX PRUIRORJtD QL VX HYROXFLyQ WHPSRUDO´ \
FRQVLGHUD TXH VRQ IRUPDV LQGHSHQGLHQWHV GHO FOLPD \ PiV UHODFLRQDGDV FRQ OD IiEULFD
HVWUXFWXUDO SUHVHQWH HQ HO FXHUSR JUDQtWLFR 9,'$/520$1Ë   (O SURFHVR GH
LQWUXVLyQFRPLHQ]DDXQDWHPSHUDWXUDGHDSUR[LPDGDPHQWH&\DXQDHOHYDGDSUHVLyQ
OLWRVWiWLFD  NP GH SURIXQGLGDG \ D PHGLGD TXH OD LQWUXVLyQ VH DSUR[LPD D QLYHOHV
VXSHUILFLDOHVGHODFRUWH]DVXWHPSHUDWXUDGHVFLHQGH\VHLQFUHPHQWDVXULJLGH](OFDPSRGH
HVIXHU]RVTHXRSHUDQGXUDQWHHOSURFHVRGHHPSOD]DPLHQWRGHOFXHUSRPDJPiWLFRDFW~DVREUH
XQPDWHULDOFX\DVSURSLHGDGHVYDUtDQFRQHOWLHPSRDOLJXDOTXHODVFRQGLFLRQHVGHULJLGH]\
WHPSHUDWXUD GHO PDJPD FDPELDQ GXUDQWH HO SURFHVR GH LQWUXVLyQ (VWR LPSOLFD TXH ODV
WHQVLRQHVSULPHURDIHFWDQDXQPDWHULDOSOiVWLFRQRSURSHQVRDOGHVDUUROOR\FRQVHUYDFLyQGH
HVWUXFWXUDV GHVSXHV IUiJLO HVWDGR HQ HO TXH VH GHVDUUROOD OD PD\RU SDUWH GHO VLVWHPD GH
HVWUXFWXUD\ILQDOPHQWHFXDQGRVHGHILQHODSULQFLSDOIiEULFDHVWUXFWXUDOGHOFXHUSRJUDQtWLFR
VLVWHPD GH MXQWDV VO ODV GHIRUPDFLRQHV VH GHVDUUROODQ HQ HO FDPSR HOiVWLFR 9,'$/
520$1Ë(QHVWH~OWLPRHVWDGRGHGHIRUPDFLyQHQGyJHQDFDPSRHOiVWLFRHOFXHUSR
LQWUXVLYR QR VH PXHYH VXVWDQFLDOPHQWH \ FRPR PXFKR VH SURGXFHQ SHTXHxRV DMXVWHV R
PRYLPLHQWRVHQWUH ORVEORTXHVGHILQLGRVSUHYLDPHQWHSRU OD IiEULFDHVWUXFWXUDO<VRQHVWRV
PRYLPLHQWRHVHQWUHEORTXHVORVTXHMXVWLILFDQTXHVHSURGX]FDQODVSUHVLRQHVRFRQFHQWUDFLyQ
GH FDUJDV HQ ODV VXSHUILFLHV GH FRQWDFWR (Q ODV GRV SRVLEOHV GLVWULEXFLRQHV GH FDUJDV
GLVWULEXFLyQ XQLIRUPH R FRQFHQWUDGD ORV HVIXHU]RV VH GHVDUUROODQ EDMR FRQGLFLRQHV
HQGyJHQDV DOWD SUHVLyQ OLWRVWiWLFD SRU OR TXH OD URFD WHQGUi XQD PD\RU UHVLVWHQFLD D OD
GHIRUPDFLyQTXHHOPLVPRPDWHULDOHQVXSHUILFLHFRQSUHVLyQOLVWRVWiWLFDQXOD
 /D UHVLVWHQFLD D FRPSUHVLyQ VLPSOH GHO JUDQLWR HQ VXSHUILFLH HV GHO RUGHQ GH ORV
NJFPUHVLVWHQFLDTXHVHYHLQFUHPHQWDGDFRQODSURIXQGLGDGGHELGRDOFRQILQDPLHQWR
OLWRVWiLFR 6LQ HPDEUJR VL HO FRQWDWR VH SURGXFH HQ SXQWRV ORFDOL]DGRV GH XQD VXSHUILFLH
9,'$/520$1Ë  7:,'$/($1'9,'$/520$1Ë  ODV FDUJDV DSOLFDGDV
VREUH HO SXQWR GH FRQWDFWR HQWUH EORTXHV DG\DFHQWHV LQFUHPHQWDQ VX YDORU FDVL
H[SRQHQFLDOPHQWH DOFDQ]DQGR YDORUHV TXH SURGXFHQ OD GHIRUPDFLyQ HOiVWLFD GH ORV EORTXHV
DIHFWDGRV (VWH SURFHVR GH FRQFHQWUDFLyQ GH FDUJDV HO HIHFWR IDNLU YHU9,'$/520$1Ë
 7:,'$/( 	 9,'$/ 520$1Ë  PXHVWUD TXH HV SRVLEOH FRQVLGHUDU TXH OD
GHIRUPDFLyQ HOiVWLFD GHO PDFL]R URFRVR SURGXFH RWUR WLSR GH HVWUXFWXUD FRQ HIHFWRV
PRUIROyJLFRV D SRVWHULRUL /D PHMRU IRUPD GH HQWHQGHU TXp RFXUUH FXDQGR OD GHIRUPDFLyQ
HOiVWLFDDIHFWDDXQDURFDHVUHYLVDUFDVRVELHQHVWXGLDGRVFRPRHOHVWUpVHOiVWLFRHQDPELHQWHV
VXEJODFLDUHV'5(:5<RODGHIRUPDFLyQDVRFLDGDDDQFODMHVGHURFD/(21+$5'7
	0g11,*
 (Q HO FDVR GH XQ DQFODMHPHFiQLFR HQ URFD ORV HVIXHU]RV SXHGHQ VHU FXDQWLILFDGRV
LQPHGLDWDPHQWH EDMR OD FDEH]D GHO DQFODMH OD URFD HVWi VRPHWLD D FRPSUHVLyQ TXH HYLWD HO
GHWHULRURGHODURFDLQFOXVRVLODFDUJDDSOLFDGDHVPX\JUDQGH3HURSRUGHEDMRGHOD]RQDGH
FRPSUHVLyQODURFDVHHQFXHQWUDEDMRFRQGLFLRQHVGHGHIRUPDFLyQDWUDFFLyQTXHGLILFLOPHQWH
SXHGHVRSRUWDU D WUDFFLyQ OD UHVLVWHQFLDGHOJUDQLWRHVGH OD UHVLVWHQFLDDFRPSUHVLyQ
3RU GHEDMR GH OD ]RQD D WUDFFLyQ OD URFD YXHOYH RWUD YH] D HVWDU VXMHWD D FRQGLFLRQHV GH
FRPSUHVLyQSRUORTXHSHUPDQHFHLQWDFWDJHRWpFQLFDPHQWHKDEODQGR
 'HQWURGHOiPELWRGHODLQJHQLHUtDGHPDWHULDOHV:,//,$06HWDOGHVFULEHQHO
FRQWDFWR HQWUH VXSHUILFLHV VyOLGDV /D FDUJD HQWUH DPEDV VXSHUILFLHV VLHPSUH JHQHUD XQD
GLVWRUVLyQHQFDGDXQRGHORVHOHPHQWRVHQFRQWDFWR\GHODPLVPDIRUPDTXHKHPRVGHVFULWR
DQWHULRUPHQWHODUHJLyQLQLFLDOPHQWHGHIRUPDEOHSOiVWLFDPHQWHQRVHVLW~DHQODVVXSHUILFLHV
GHORVHOHPHQWRVHQFRQWDFWRVLQRDXQDFLHUWDGLVWDQFDEDMRHOOD
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

)LJXUD7RSRJUDItDPRUIROyJLFDGHYDULRVWDIRQLD7DIRQHGH%DUEDGRXURHQ&DER6LOOHLUR3RQWHYHGUD
/DURWXUDGHOWDIRQHSURYRFyHOGHVOL]DPLHQWR\URWDFLyQGHOEORTXHVREUHVXDSR\R7RSRJUDItD5&RVWDV\0
9DTXHLUR  E 7DIRQH $ &DSLOOD GRV 0RXURV 9LQFLRV *RQGRPDU 3RQWHYHGUD FDUDFWHUL]DGR SRU VXV
DOYHRORVFDUWRJUDILDEOHV7RSRJUDItDEDVHHQ9$48(,52HWDO




 3RGHPRVYHUTXHODGLVWULEXFLyQGHHVIXHU]RVHQODURFDEDMRODFDEH]DGHXQDQFODMHR
EDMRHOSXQWRGHDSOLFDFLyQGHXQDFDUJDFRQFHQWUDGDUHSUHVHQWDSHUIHFWDPHQWHTXpRFXUUHHQ
HOWDIRQH9,'$/520$1,$GHPiVHVWRVPRGHORVPXHVWUDQTXHODFDSDH[WHULRUGHO
EORTXH QR HV GHVWUXLGD HVWD ]RQD UHVLVWHPHMRU ORV SURFHVRV GH DOWHUDFLyQPLHQWUDV TXH OD
]RQDLQPHGLDWDPHQWHLQWHULRUVHYHGDxDGDSRUORVHVIXHU]RVFRUWDQWHVPi[LPRVORTXHH[SOLFD
VXUiSLGRGHWHULRURXQDYH]TXHHOEORTXHVHH[SRQHHQVXSHUILFLHRVHYHVRPHWLGRDSURFHVRV
H[yJHQRV(V HQWRQFHV FXDQGR VH DFHOHUD OD GHVLQWHJUDFLyQGH OD URFD SULPHUR HQJUDQRV\
SODFDVTXH ILQDOPHQWH UHVXOWDQ HQ OD IRUPDFLyQGHYHQWDQDVR DEHUWXUDV H[WHUQDV DPSOLDV \
TXHSRGUtDQFRUUHVSRQGHUVHFRQODWUD]DGHORVSXQWRVGHDSOLFDFLyQGHFDUJDV/RVFRQWRUQRV
GH HVWRV UHFLQWRV GH SODVWLILFDFLyQ UHFLQWRV ODFXQDUHV SXHGHQ WHQHU IRUPDV PX\ YDULDGDV
HVIpULFDVHOLSVRLGDOHVRD~QPiVFRPSOHMDV9,'$/520$1,GHSHQGLHQGR
GHODVGLVWULEXFLRQHVGHODVFDUJDV
 (O WDIRQH HQ OD SDUWH LQIHULRU GH XQ EORTXH HV HO UHIOHMR GHO JQDPPD HQ HO EORTXH
VXE\DFHQWH9,'$/520$1,/DFDUJDHQWUHDPEDVVXSHUILFLHVVLHPSUHJHQHUD
XQDGLVWRUVLyQHQFDGDXQRGHORVHOHPHQWRVHQFRQWDFWR\SRU ORH[SOLFDGRDPEDVWHQGUtDQ
XQDJpQHVLVFRP~Q
 7RGRV ORV DXWRUHV FRLQFLGHQ HQ TXH XQD YH] VH KD HYDFXDGR OD SDUWH GH OD URFD
GHWHULRUDGD HO SURFHVR VH UDOHQWL]D R VH GHWLHQH 9,'$/ 520$1Ë  7:,'$/( 	
9,'$/520$1Ë  \ TXH SRGUtD H[SOLFDUVH GHELGR D TXH VRODPHQWH VH GHVLQWHJUD OD
SDUWHVRPHWLGDDHVIXHU]RVGHWUDFFLyQSHURQRHOUHVWRGHOEORTXH
 9,'$/520$1,VLQWHWL]DODIDVHH[yJHQDGHOWDIRQHHQFXDWURIDVHV
x /D LQLFLDOL]DFLyQDOSURFHVRGH WDIRQL]DFLyQ WLHQH OXJDU DSDUWLUGHXQD VXSHUILFLHGH
GLDFODVD H[HQWD OLEUH GH FXDOTXLHU LQFOLQDFLyQ (Q XQD SULPHUD IDVH FRPLHQ]D D
SURGXFLUVHXQDGHVDJUHJDFLyQDFHOHUDGDGHODURFDHQSODFDVRHQJUDQRVGDQGROXJDUD
ODEyYHGDGHOWDIRQH
x (Q XQD VHJXQGD IDVH OD EyYHGD GHMD GH HYROXFLRQDU XQLWDULDPHQWH \ VH GLYLGH HQ
QXPHURVRV SHTXHxRV IUHQWHV GH DYDQFH HQ GyQGH ORV SURFHVRV GH GHVDJUHJDFLyQ HQ
SODFDVRJUDQRVDFW~DQLQGLYLGXDOPHQWHVHJ~QFDGDXQRGHHOORV$VtHOIUHQWHDFWLYR
VXIUHXQDPHWHRUL]DFLyQHQFROPHQDKRQH\FRPE
)LJXUD 5HFRQVWUXFFLyQ GH ODV VXSHUILFLHV _6_ SDUD FDUJD GLVWULEXLGD XQLIRUPHPHQWH HQ GHQWUR GH XQ iUHD
UHFWDQJXODUVREUHXQSODQR;<D6HFFLyQSDUD[ PEVHFFLyQSDUD\ PFVHFFLyQSDUD[ P
/DVILJXUDVVHFRUUHVSRQGHQFRQODVILJILJ\ILJLQFOXLGDVHQ9,'$/520$1, 
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

)LJXUD7RSRJUDItDPRUIROyJLFDGHYDULRVWDIRQLD7DIRQHGH%DUEDGRXURHQ&DER6LOOHLUR3RQWHYHGUD
/DURWXUDGHOWDIRQHSURYRFyHOGHVOL]DPLHQWR\URWDFLyQGHOEORTXHVREUHVXDSR\R7RSRJUDItD5&RVWDV\0
9DTXHLUR  E 7DIRQH $ &DSLOOD GRV 0RXURV 9LQFLRV *RQGRPDU 3RQWHYHGUD FDUDFWHUL]DGR SRU VXV
DOYHRORVFDUWRJUDILDEOHV7RSRJUDItDEDVHHQ9$48(,52HWDO




 3RGHPRVYHUTXHODGLVWULEXFLyQGHHVIXHU]RVHQODURFDEDMRODFDEH]DGHXQDQFODMHR
EDMRHOSXQWRGHDSOLFDFLyQGHXQDFDUJDFRQFHQWUDGDUHSUHVHQWDSHUIHFWDPHQWHTXpRFXUUHHQ
HOWDIRQH9,'$/520$1,$GHPiVHVWRVPRGHORVPXHVWUDQTXHODFDSDH[WHULRUGHO
EORTXH QR HV GHVWUXLGD HVWD ]RQD UHVLVWHPHMRU ORV SURFHVRV GH DOWHUDFLyQPLHQWUDV TXH OD
]RQDLQPHGLDWDPHQWHLQWHULRUVHYHGDxDGDSRUORVHVIXHU]RVFRUWDQWHVPi[LPRVORTXHH[SOLFD
VXUiSLGRGHWHULRURXQDYH]TXHHOEORTXHVHH[SRQHHQVXSHUILFLHRVHYHVRPHWLGRDSURFHVRV
H[yJHQRV(V HQWRQFHV FXDQGR VH DFHOHUD OD GHVLQWHJUDFLyQGH OD URFD SULPHUR HQJUDQRV\
SODFDVTXH ILQDOPHQWH UHVXOWDQ HQ OD IRUPDFLyQGHYHQWDQDVR DEHUWXUDV H[WHUQDV DPSOLDV \
TXHSRGUtDQFRUUHVSRQGHUVHFRQODWUD]DGHORVSXQWRVGHDSOLFDFLyQGHFDUJDV/RVFRQWRUQRV
GH HVWRV UHFLQWRV GH SODVWLILFDFLyQ UHFLQWRV ODFXQDUHV SXHGHQ WHQHU IRUPDV PX\ YDULDGDV
HVIpULFDVHOLSVRLGDOHVRD~QPiVFRPSOHMDV9,'$/520$1,GHSHQGLHQGR
GHODVGLVWULEXFLRQHVGHODVFDUJDV
 (O WDIRQH HQ OD SDUWH LQIHULRU GH XQ EORTXH HV HO UHIOHMR GHO JQDPPD HQ HO EORTXH
VXE\DFHQWH9,'$/520$1,/DFDUJDHQWUHDPEDVVXSHUILFLHVVLHPSUHJHQHUD
XQDGLVWRUVLyQHQFDGDXQRGHORVHOHPHQWRVHQFRQWDFWR\SRU ORH[SOLFDGRDPEDVWHQGUtDQ
XQDJpQHVLVFRP~Q
 7RGRV ORV DXWRUHV FRLQFLGHQ HQ TXH XQD YH] VH KD HYDFXDGR OD SDUWH GH OD URFD
GHWHULRUDGD HO SURFHVR VH UDOHQWL]D R VH GHWLHQH 9,'$/ 520$1Ë  7:,'$/( 	
9,'$/520$1Ë  \ TXH SRGUtD H[SOLFDUVH GHELGR D TXH VRODPHQWH VH GHVLQWHJUD OD
SDUWHVRPHWLGDDHVIXHU]RVGHWUDFFLyQSHURQRHOUHVWRGHOEORTXH
 9,'$/520$1,VLQWHWL]DODIDVHH[yJHQDGHOWDIRQHHQFXDWURIDVHV
x /D LQLFLDOL]DFLyQDOSURFHVRGH WDIRQL]DFLyQ WLHQH OXJDU DSDUWLUGHXQD VXSHUILFLHGH
GLDFODVD H[HQWD OLEUH GH FXDOTXLHU LQFOLQDFLyQ (Q XQD SULPHUD IDVH FRPLHQ]D D
SURGXFLUVHXQDGHVDJUHJDFLyQDFHOHUDGDGHODURFDHQSODFDVRHQJUDQRVGDQGROXJDUD
ODEyYHGDGHOWDIRQH
x (Q XQD VHJXQGD IDVH OD EyYHGD GHMD GH HYROXFLRQDU XQLWDULDPHQWH \ VH GLYLGH HQ
QXPHURVRV SHTXHxRV IUHQWHV GH DYDQFH HQ GyQGH ORV SURFHVRV GH GHVDJUHJDFLyQ HQ
SODFDVRJUDQRVDFW~DQLQGLYLGXDOPHQWHVHJ~QFDGDXQRGHHOORV$VtHOIUHQWHDFWLYR
VXIUHXQDPHWHRUL]DFLyQHQFROPHQDKRQH\FRPE
)LJXUD 5HFRQVWUXFFLyQ GH ODV VXSHUILFLHV _6_ SDUD FDUJD GLVWULEXLGD XQLIRUPHPHQWH HQ GHQWUR GH XQ iUHD
UHFWDQJXODUVREUHXQSODQR;<D6HFFLyQSDUD[ PEVHFFLyQSDUD\ PFVHFFLyQSDUD[ P
/DVILJXUDVVHFRUUHVSRQGHQFRQODVILJILJ\ILJLQFOXLGDVHQ9,'$/520$1, 
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
x (QXQDWHUFHUDIDVHDOJXQDGHODVVXSHUILFLHVDFWLYDVLQGLYLGXDOHVSXHGHDOFDQ]DUHO
H[WHULRU GHO EORTXH DEULHQGR HQ OD SDUHG GHO WDIRQH XQD YHQWDQD /RV SURFHVRV GH
GHJUDGDFLyQ \ OD HYROXFLyQ GHO WDIRQH VH DPRUWLJXDQ HQ HO HQWRUQR GH OD YHQWDQD
3XHGHQ VHJXLU DYDQ]DQGR HQ HO UHVWR GHO WDIRQH SHUR VH HQWUD \D HQ XQD GLQiPLFD
PHQRVDFWLYD
x (QXQDFXDUWD\~OWLPDIDVHWLHQHOXJDUODGHJUDGDFLyQGHODIRUPDWDIRQHHQPXFKRV
FDVRVSRUURWXUDGHOEORTXH
 (OSURFHVRDVtGHVFULWR WDO\FRPRVHREVHUYDQODVDJUXSDFLRQHVGHDOYHRORVHQHOHO
LQWHULRUGHDOJXQRVWDIRQLDSDUHQWDXQSURFHVRUHFXUVLYRFRQHVWUXFWXUDIUDFWDO\UHSHWLGRD
PHQRUHVFDODHQFDGDSDUWLFLyQRGLYLVLyQGHOIUHQWHDFWLYR(VWDVVHFXHQFLDVGHFUHFLPLHQWRHQ
FDVFDGD UHYHODQ ORV P~OWLSOHV HVWDGRV D ORV TXH VH KD YLVWR VRPHWLGR HO EORTXH GHELGR DO
FRQWLQXRFDPELRHQODFRQILJXUDFLyQGHFDUJDV'(8f$$/9$5(=
 'HVWDFDU TXH ODV FDYLGDGHV UHVXOWDQWHV DXQTXH JHQHUDOPHQWH VRQ SHTXHxDV
PLFURIRUPDV HQ QXPHURVDV ORFDOLGDGHV SUHVHUYDQ LQWHUHVDQWHV FRQMXQWRV DUTXHROyJLFRV
%,1+8$FLWD WDIRQL HQ'XJDW+DED5LYHU&RXQW\;LQMLDQJ$\JKXU$XWRQRPRXV
5HJLRQ &KLQD HQ ODVTXH VHSUHVHUYDQSLQWXUDV UXSHVWUHV HQGLVWLQWDVHVFHQDVFRQ ILJXUDV
DQWURSRPRUIDV 7DPELpQ VH UHIHUHQFLDQ SLQWXUDV HQ 3KLOLSV &DYH )DUP $PHLE (URQJR
1DPLELD \ HQ 0XOND
V &DYH +\GHQ :HVWHUQ $XVWUDOLD $XVWUDOLD *811  (Q
(VSDxD DSDUHFHQ SLQWXUDV \ DUWH UXSHVWUH HQ YDULRV WDIRQL GH ORV %DUUXHFRV GH 0DOSDUWLGD
SURYLQFLD GH &iFHUHV 6$8&('$3,=$552 \ SHWURJOLIRV HQ YDULRV WDIRQL HQ OD
SURYLQFLDGH3RQWHYHGUDYHUILJXUD9$48(,52HWDO

&XHYDVIRUPDGDVSRUODDFXPXODFLyQGHEORTXHV
 /DDVRFLDFLyQGHORVEORTXHVGHFLHUWRWDPDxRGDOXJDUDHVSDFLRVVXEWHUUiQHRV\SRU
HQGHDFDYLGDGHVGHGLVWLQWDHQWLGDG&RQFDUDFWHUJHQHUDOH[LVWHQGRVWLSRVGHDFXPXODFLRQHV
GHEORTXHV/DVSURFXLGDVSRUFDtGDVGHEORTXHV\ODVSURGXFLGDVSRUEORTXHVLQVLWXVHQVX
ODWR
 3RUVXVGLPHQVLRQHVFREUDQHVSHFLDO LPSRUWDQFLD ODVSULPHUDV 9,'$/520$1Ë	
9$48(,52³,QDUHDVZLWKLQWHQVHIUDFWXULQJDQGDFFXPXODWLRQVRIODUJHERXOGHUV
UHODWHGWRVORSHLQHVWDELOLW\NLORPHWHUVL]HFDYHVPD\EHIRXQG´

$FXPXODFLRQHVDVRFLDGDVDJUDQGHVPRYLPLHQWRGHEORTXHV
 675,(%(/  GHILQH ODV FXHYDV GH EORTXHV %RXOGHU &DYHV HQ 0DVV
'LVSODFHPHQW &DYHVHQ8HEHUGHFNXQJVKRHKOHQ GH FRPR DTXHOODV FDYLGDGHV TXH HVWiQ
URGHDGDVSRUEORTXHVERXOGHUPDVVHVRULJLQDGDVSRUODFDtGDGHURFDV/DFDtGDGHEORTXHV
FRQOOHYD ODSpUGLGD WRWDO R SDUFLDO GH OD UHODFLyQ H[LVWHQWH HQWUH ORV EORTXHV\ VX HVWUXFWXUD
RULJLQDO %DMR HVWD GHILQLFLyQ FDEHQ FRQVLGHUDUVH WDPELpQPXFKDV GH ODV FXHYDV TXH HQ OD
OLWHUDWXUDVHGHQRPLDQ³FXHYDVGHWDOXG´
 /DV DFXPXODFLRQHV GH EORTXHV SURYLHQHQ JHQHUDOPHQWH GH XQ PRYLPLHQWR HQ OD
YHUWLHQWH \ SRU WDQWR ODV PRUIRORJtDV GH HVWDV DFXPXODFLRQHV HVWDUiQ UHODFLRQDGDV FRQ ORV
PRYLPLHQWRV DVRFLDGRV D ORV GLVWLQWRV WLSRV GH URWXUDV HQ ODGHUDV \ WDOXGHV 6HJ~Q
&2520,1$6ODVFODVLILFDFLRQHVGHPRYLPLHQWRVGHODGHUDPiVDFHSWDGDVVHEDVDQ
HQ ODV FDUDFWHUtVWWLFDV FLQHPiWLFDV GH ORV PRYLPLHQWRV HV GHFLU HQ ORV PHFDQLPRV GH
SURSDJDFLyQ&RQ UHIHUHQFLD D ORV WLSRV GHVFULWRV SRU&2520,1$6 \ FHQWUiQGRQRV HQ HO




)LJXUD  7RSRJUDItD PRUIROyJLFD GH YDULRV WDIRQL D %ORTXH UHVLGXDO GHO WDIRQH /DSD GD 3LxHLUD
&KDQGHEULWR &RQGRPDU 3RQWHYHGUD E SHUILO GHO &RWR GD 0RXUD HQ &KDtQ *RQGRPDU 3RQWHYHGUD 6H
LQGLFDQORVPRYLPLHQWRVGHGHVOL]DPLHQWR\FDtGDWUDVODURWXUDGHOWDIRQHF'HWDOOHGHSODQWD\VHFFLRQHV(Q
HOVXHORWLHQHJUDEDGRXQSHWURJOLIR&DUWRJUDItDGHEDVH9$48(,52HWDO
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
x (QXQDWHUFHUDIDVHDOJXQDGHODVVXSHUILFLHVDFWLYDVLQGLYLGXDOHVSXHGHDOFDQ]DUHO
H[WHULRU GHO EORTXH DEULHQGR HQ OD SDUHG GHO WDIRQH XQD YHQWDQD /RV SURFHVRV GH
GHJUDGDFLyQ \ OD HYROXFLyQ GHO WDIRQH VH DPRUWLJXDQ HQ HO HQWRUQR GH OD YHQWDQD
3XHGHQ VHJXLU DYDQ]DQGR HQ HO UHVWR GHO WDIRQH SHUR VH HQWUD \D HQ XQD GLQiPLFD
PHQRVDFWLYD
x (QXQDFXDUWD\~OWLPDIDVHWLHQHOXJDUODGHJUDGDFLyQGHODIRUPDWDIRQHHQPXFKRV
FDVRVSRUURWXUDGHOEORTXH
 (OSURFHVRDVtGHVFULWR WDO\FRPRVHREVHUYDQODVDJUXSDFLRQHVGHDOYHRORVHQHOHO
LQWHULRUGHDOJXQRVWDIRQLDSDUHQWDXQSURFHVRUHFXUVLYRFRQHVWUXFWXUDIUDFWDO\UHSHWLGRD
PHQRUHVFDODHQFDGDSDUWLFLyQRGLYLVLyQGHOIUHQWHDFWLYR(VWDVVHFXHQFLDVGHFUHFLPLHQWRHQ
FDVFDGD UHYHODQ ORV P~OWLSOHV HVWDGRV D ORV TXH VH KD YLVWR VRPHWLGR HO EORTXH GHELGR DO
FRQWLQXRFDPELRHQODFRQILJXUDFLyQGHFDUJDV'(8f$$/9$5(=
 'HVWDFDU TXH ODV FDYLGDGHV UHVXOWDQWHV DXQTXH JHQHUDOPHQWH VRQ SHTXHxDV
PLFURIRUPDV HQ QXPHURVDV ORFDOLGDGHV SUHVHUYDQ LQWHUHVDQWHV FRQMXQWRV DUTXHROyJLFRV
%,1+8$FLWD WDIRQL HQ'XJDW+DED5LYHU&RXQW\;LQMLDQJ$\JKXU$XWRQRPRXV
5HJLRQ &KLQD HQ ODVTXH VHSUHVHUYDQSLQWXUDV UXSHVWUHV HQGLVWLQWDVHVFHQDVFRQ ILJXUDV
DQWURSRPRUIDV 7DPELpQ VH UHIHUHQFLDQ SLQWXUDV HQ 3KLOLSV &DYH )DUP $PHLE (URQJR
1DPLELD \ HQ 0XOND
V &DYH +\GHQ :HVWHUQ $XVWUDOLD $XVWUDOLD *811  (Q
(VSDxD DSDUHFHQ SLQWXUDV \ DUWH UXSHVWUH HQ YDULRV WDIRQL GH ORV %DUUXHFRV GH 0DOSDUWLGD
SURYLQFLD GH &iFHUHV 6$8&('$3,=$552 \ SHWURJOLIRV HQ YDULRV WDIRQL HQ OD
SURYLQFLDGH3RQWHYHGUDYHUILJXUD9$48(,52HWDO

&XHYDVIRUPDGDVSRUODDFXPXODFLyQGHEORTXHV
 /DDVRFLDFLyQGHORVEORTXHVGHFLHUWRWDPDxRGDOXJDUDHVSDFLRVVXEWHUUiQHRV\SRU
HQGHDFDYLGDGHVGHGLVWLQWDHQWLGDG&RQFDUDFWHUJHQHUDOH[LVWHQGRVWLSRVGHDFXPXODFLRQHV
GHEORTXHV/DVSURFXLGDVSRUFDtGDVGHEORTXHV\ODVSURGXFLGDVSRUEORTXHVLQVLWXVHQVX
ODWR
 3RUVXVGLPHQVLRQHVFREUDQHVSHFLDO LPSRUWDQFLD ODVSULPHUDV 9,'$/520$1Ë	
9$48(,52³,QDUHDVZLWKLQWHQVHIUDFWXULQJDQGDFFXPXODWLRQVRIODUJHERXOGHUV
UHODWHGWRVORSHLQHVWDELOLW\NLORPHWHUVL]HFDYHVPD\EHIRXQG´

$FXPXODFLRQHVDVRFLDGDVDJUDQGHVPRYLPLHQWRGHEORTXHV
 675,(%(/  GHILQH ODV FXHYDV GH EORTXHV %RXOGHU &DYHV HQ 0DVV
'LVSODFHPHQW &DYHVHQ8HEHUGHFNXQJVKRHKOHQ GH FRPR DTXHOODV FDYLGDGHV TXH HVWiQ
URGHDGDVSRUEORTXHVERXOGHUPDVVHVRULJLQDGDVSRUODFDtGDGHURFDV/DFDtGDGHEORTXHV
FRQOOHYD ODSpUGLGD WRWDO R SDUFLDO GH OD UHODFLyQ H[LVWHQWH HQWUH ORV EORTXHV\ VX HVWUXFWXUD
RULJLQDO %DMR HVWD GHILQLFLyQ FDEHQ FRQVLGHUDUVH WDPELpQPXFKDV GH ODV FXHYDV TXH HQ OD
OLWHUDWXUDVHGHQRPLDQ³FXHYDVGHWDOXG´
 /DV DFXPXODFLRQHV GH EORTXHV SURYLHQHQ JHQHUDOPHQWH GH XQ PRYLPLHQWR HQ OD
YHUWLHQWH \ SRU WDQWR ODV PRUIRORJtDV GH HVWDV DFXPXODFLRQHV HVWDUiQ UHODFLRQDGDV FRQ ORV
PRYLPLHQWRV DVRFLDGRV D ORV GLVWLQWRV WLSRV GH URWXUDV HQ ODGHUDV \ WDOXGHV 6HJ~Q
&2520,1$6ODVFODVLILFDFLRQHVGHPRYLPLHQWRVGHODGHUDPiVDFHSWDGDVVHEDVDQ
HQ ODV FDUDFWHUtVWWLFDV FLQHPiWLFDV GH ORV PRYLPLHQWRV HV GHFLU HQ ORV PHFDQLPRV GH
SURSDJDFLyQ&RQ UHIHUHQFLD D ORV WLSRV GHVFULWRV SRU&2520,1$6 \ FHQWUiQGRQRV HQ HO




)LJXUD  7RSRJUDItD PRUIROyJLFD GH YDULRV WDIRQL D %ORTXH UHVLGXDO GHO WDIRQH /DSD GD 3LxHLUD
&KDQGHEULWR &RQGRPDU 3RQWHYHGUD E SHUILO GHO &RWR GD 0RXUD HQ &KDtQ *RQGRPDU 3RQWHYHGUD 6H
LQGLFDQORVPRYLPLHQWRVGHGHVOL]DPLHQWR\FDtGDWUDVODURWXUDGHOWDIRQHF'HWDOOHGHSODQWD\VHFFLRQHV(Q
HOVXHORWLHQHJUDEDGRXQSHWURJOLIR&DUWRJUDItDGHEDVH9$48(,52HWDO
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
 /RV UDVJRVPRUIROyJLFRV GH ODV FDYLGDGHV HVWXGLDGDV QR GHSHQGHQ GLUHFWDPHQWH GHO
WLSR GH PHFDQLVPR GH SURSDJDFLyQ 'HSHQGHQ PiV GH OD FRQILJXUDFLyQ \ HPSOD]DPLHQWR
UHVXOWDQWH WUDV HO PRYLPLHQWR $Vt HQ WHUUHQRV PDJPiWLFRV FRQVLGHUDPRV GRV JUXSRV GH
FXHYDV
x 5tRV GH EORTXHV FXDQGR OD DFXPXODFLyQ GH EORTXH FRODSVR GHVOL]DPLHQR« VH
SURGXFHHQHOIRQGRGHXQYDOOHLQWHUDFFLRQDQGRFRQXQFXUVRGHDJXD
x 0DUHVGHEORTXHVFXDQGRORVEORTXHVVHVLW~DQDXQSLpGHHVFDUSHQRFRQFHQWUDGRV
HQHOIRQGRGHXQYDOOHRELHQIRUPDQXQDH[WHQVLyQHQXQDYHUWLHQWHROODQXUDDOSLp
GHXQHVFDUSH

5tRVGHEORTXHV
 %DMR HO WpUPLQR FXHYDV HQ UtRV GH EORTXHV LQFOXLPRV WRGDV ODV DFXPXODFLRQHV GH
EORTXHVSURGXFLGDVVREUHXQFXUVRDFWLYR R IyVLOHQHO IRQGR\D OR ODUJRGHXQYDOOH6H
FDUDFWHUL]DSRUVXH[WHQVLyQOLQHDODORODUJRGHOYDOOH\SRUODLQWHUDFFLyQHQWUHHOFDRVGH
EORTXHV\ODVDJXDVTXHFLUFXODEDQSUHYLDPHQWHSRUODYDJXDGD
 &RQYLHQHQ GLVWLQJXLU ORV UtRV GH EORTXHV GH ORV VLVWHPDV GH EORTXHV HVWUXFWXUDOHV
6XSHUILFLDOPHQWH DPERV WLSRV GH FXHYDV SXHGHQ SUHVHQWDU HO PLVPR DVSHFWR H[WHULRU \ HQ
DPERVH[LVWHGUHQDMHDFWLYRDWUDYpVGHORVPLVPRV/DGLVWLQFLyQUDGLFDTXHHQORVVLVWHPDV
HVWUXFWXUDOHV FRPR KHPRV YLVWR HQ HO DSDUWDGR  OD FDYLGDG SULQFLSDO VH GHVHQYXHOYH
GHQWURGHXQHOHPHQWRHVWUXFWXUDO9,'$/520$1,PLHQWUDVTXHHQORVUtRV
GHEORTXHVODFDYLGDGSULQFLSDOHVWiFRQILJXUDGDSRUODDVRFLDFLyQGHORVHVSDFLRVOLEUHVTXH
H[LVWHQHQWUHORVEORTXHV\HQWUHORVEORTXHV\HOVXEVWUDWR
 675,(%(/  GHQRPLQD D HVWRV UtRV GH EORTXHV FRPR VLVWHPDV GH EORTXHV
IUDJPHQWDGRV \ HURVLRQDGRV %RXOGHU )UDJPHQW &DYHV RU (URVLRQ %RXOGHU &DYHV HQ
%ORFNWUXHPPHUKRHKOHQ(URVLRQVXHEHUGHFNXEJVKRHKOHQJU\VHUtDQFDYLGDGHVRULJLQDGDV
DSDUWLUGHOGHVOL]DPLHQWRRFDtGDGHEORTXHVGHURFDVREUHXQFXUVRDFWLYREORTXHiQGROR(O
DJXDEXVFDUiQXHYRVFDPLQRVDWUDYpVGHORVEORTXHVRULJLQDQGRDVtFDYLWDFLRQHV\FDYLGDGHV
DVRFLDGDVDHVWRVQXHYRVFXUVRV675,(%(/7KLVLVDQLPSRUWDWFRQELQDWLRQDOW\SH
RIERXOGHUFDYHDQGHURVLRQFDYH,IDURFNVOLGHRFFXUVZLWKLQDQDUURZZDWHUFDUU\LQJJRUJH
WKHFUHNLVILUVWEORTXHGE\ERXOGHUV,WHURGHVWKHVHERXOGHUVE\ILQGLQJDQHZZD\DQGIRUPV
ZDWHUFDUU\QJ FDYLWLHV DQG FDYHV /DWHU WKHUH PD\ RFFXU IXUWKHU URFN VOLGHV FDXVHG E\
FRQWLQXHGHURVLRQ6XFKFDYHVPD\RFFXUJHQHUDOO\LQGHHSO\LQFLVHGZDWHUFDUU\LQJJRUJHV
LQURFNEHGVFURVVHGE\MRLQWRUILVVXUHQHWZRUNV
 (V XQ WLSR GH FXHYD UHODWLYDPHQWH FRP~Q 3RU HMHPSOR ,.('$  
GHVFULEH YDULDV FXHYDV &RUHDQDV GHVDUUROODGDV HQ JUDQLRGRULWD FXHYD <DVXPRUL FXHYD
2RWDQLKHLVHLFXHYD2\REL$QGLJX\TXHVHUtDQVLVWHPDVGHEORTXHVDVRFLDGRVD³XQSVHXGR
IOXMRGHURFD´TXHSUHVHQWDXQFXUVRGHDJXDVXEWHUUiQHR/DVWRSRJUDItDVLQFOXLGDVSRUHVWH
DXWRU UHSUHVHQWDQ DFXPXODFLRQHV GH EORTXHV WHFKDQGR XQ FXUVR GH DJXD \ GDQGR OXJDU D
HVSDFLRV VXEWHUUiQHRV GH GLYHUVD HQWLGDG /D ILJXUD  PXHVWUD HO FURTXLV WRSRJUiILFR
HODERUDGRSRU,.('$
 6H KDQ ORFDOL]DGR UHIHUHQFLDV D VLVWHPDV GH HVWH WLSR HQ$XVWULD HQ 6DO]EXUJ \ HQ
<VSHUWDOFRQFXUVRVVXEWHUUiQHRVGHKDVWDPGHGHVDUUROOR\PGHGHVQLYHO%UDVLO
VLVWHPD GR 4XHEUD &RUSR YHU ILJXUD  0XQLFLSLR GH 6RFRUUR 6kR 3DXOR &KLQD
0LVWHU\RXV&DYH7KLDQ]KXVKDQ*HRSDUNGyQGHVHFLWDQYDULDVFXHYDVIRUPDGDVSRUJUDQGHV
EORTXHVFDtGRVVREUHXQD]RQDGHFDxRQHV((88FRQQXPHURVDVUHIHUHQFLDVYHUDWODVGH
&+$5%(57	&285%21  GHVWDFDQGR762'&DYH6\VWHP FXUVRGHO UtR/RVW


VXEVWUDWRPDJPiWLFRVHFRQVLGHUDQGRVPHFDQLVPRVSULQFLSDOHV&DtGDVGHVSUHQGLPLHQWRV\
FRODSVRVGHWDOXGHV\GHVOL]DPLHQWRVURFRVRV
 /DVFDtGDVIDOOVRGHVSUHQGLPLHQWRVYHUILJXUDVHRULJLQDQSRUHOGHVSHJXHGH
XQDPDVD GH VXHOR R URFD GH XQD SDUHG HPSLQDGD R DFDQWLODGR (OPRYLPLHQWR WLHQH OXJDU
PHGLDQWHFDtGDOLEUH\SRVWHULRUUHERWHRURGDGXUD/DVFDtGDVFRQXQDWUD\HFWRULDEiVLFDPHQWH
YHUWLFDO GH DEULJRV GHVDUUROODGRV HQ DFDQWLODGRV SRU OD VRFDYDFLyQ HIHFWXDGD SRU XQ UtR HO
ROHDMH R OD PHWHRUL]DFLyQ \ GLVJUHJDFLyQ GH ODV URFDV D VX SLp VRQ FRQVLGHUDGDV FRODSVRV
*$5&Ë$ <$*h( < *$5&Ë$ È/9$5(=  6-g%(5*  GHVFULEH FDYLGDGHV
DVRFLDGDVDFRODSVRVYHUWLFDOHVGHXQWDOXG\QRQHFHVDULDPHQWHDVRFLDGRVDVRFDYDFLRQHVHQ
VXEDVH$GHPiVVHxDODTXHHVDVDFXPXODFLRQHVGHEORTXHVTXHGHQRPLQDFRPRFDQFKDOHV
SXHGHQ GDU OXJDU D FXHYDV GH JUDQ WDPDxR ³«7KHVH VFUHHV RIWHQ IRUP D ORRVH PDVV RI
ERXOGHUV VXJJHVWLQJ WKDW WKHZKROH URFNPDVVPRYHGPRPHQWDULO\ DV D URFNIDOO RU D URFN
DYDODQFKH6RPHWLPHVFDYHV\VWHPVXSWRVHYHUDOKXQGUHGPHWUHVORQJPD\EHIRXQGZLWKLQ
WKHERXOGHUPDVV´



 /RVGHVOL]DPLHQWRVVOLGHVVRQGHVSOD]DPLHQWRVODGHUDDEDMRGHXQDPDVDGHVXHORR
URFD TXH WLHQH OXJDU SUHGRPLQDQWHPHQWH VREUH XQD R PiV VXSHUILFLHV GH URWXUD R ]RQDV
UHODWLYDPHQWHGHOJDGDVFRQLQWHQVDGHIRUPDFLyQGHFL]DOOD(OHPHQWRVFDUDFWHUtVWLFRVGHHVWH
WLSR GHPRYLPLHQWR VRQ OD SUHVHQFLD GH VXSHUILFLHV GH URWXUD GHILQLGDV \ OD SUHVHUYDFLyQ D
JUDQGHV UDVJRV GH OD IRUPD GH OD PDVD GHVSOD]DGD (VWR HV HO GHVOL]DPLHQWR FRQOOHYD HO
PRYLPLHQWR GH XQD JUDQ PDVD GH URFD TXH GXUDQWH VX GHVSOD]DPLHQWR FRPHQ]DUi D
LQGLGXDOL]DUVH HQ EORTXHV GH GLYHUVD HQWLGDG DWHQGLHQGR D ODV IDPLOLDV GH GLDFODVDV \
GLVFRQWLQXLGDGHVTXHDIHFWDEDQDOVXEVWUDWR(VWRGDUiOXJDUDJDOHUtDVRSDVDMHVUHODWLYDPHQWH
HVWUXFWXUDOHVDGDSWDGRVDHVDVGLDFODVDVRDURWDFLRQHVSDUFLDOHVGHODVPLVPDV

)LJXUD0HFDQLVPRVGHGHVSUHQGLPLHQWR\FRODSVRV&2520,1$6	*$5&Ë$<$*h(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
 /RV UDVJRVPRUIROyJLFRV GH ODV FDYLGDGHV HVWXGLDGDV QR GHSHQGHQ GLUHFWDPHQWH GHO
WLSR GH PHFDQLVPR GH SURSDJDFLyQ 'HSHQGHQ PiV GH OD FRQILJXUDFLyQ \ HPSOD]DPLHQWR
UHVXOWDQWH WUDV HO PRYLPLHQWR $Vt HQ WHUUHQRV PDJPiWLFRV FRQVLGHUDPRV GRV JUXSRV GH
FXHYDV
x 5tRV GH EORTXHV FXDQGR OD DFXPXODFLyQ GH EORTXH FRODSVR GHVOL]DPLHQR« VH
SURGXFHHQHOIRQGRGHXQYDOOHLQWHUDFFLRQDQGRFRQXQFXUVRGHDJXD
x 0DUHVGHEORTXHVFXDQGRORVEORTXHVVHVLW~DQDXQSLpGHHVFDUSHQRFRQFHQWUDGRV
HQHOIRQGRGHXQYDOOHRELHQIRUPDQXQDH[WHQVLyQHQXQDYHUWLHQWHROODQXUDDOSLp
GHXQHVFDUSH

5tRVGHEORTXHV
 %DMR HO WpUPLQR FXHYDV HQ UtRV GH EORTXHV LQFOXLPRV WRGDV ODV DFXPXODFLRQHV GH
EORTXHVSURGXFLGDVVREUHXQFXUVRDFWLYR R IyVLOHQHO IRQGR\D OR ODUJRGHXQYDOOH6H
FDUDFWHUL]DSRUVXH[WHQVLyQOLQHDODORODUJRGHOYDOOH\SRUODLQWHUDFFLyQHQWUHHOFDRVGH
EORTXHV\ODVDJXDVTXHFLUFXODEDQSUHYLDPHQWHSRUODYDJXDGD
 &RQYLHQHQ GLVWLQJXLU ORV UtRV GH EORTXHV GH ORV VLVWHPDV GH EORTXHV HVWUXFWXUDOHV
6XSHUILFLDOPHQWH DPERV WLSRV GH FXHYDV SXHGHQ SUHVHQWDU HO PLVPR DVSHFWR H[WHULRU \ HQ
DPERVH[LVWHGUHQDMHDFWLYRDWUDYpVGHORVPLVPRV/DGLVWLQFLyQUDGLFDTXHHQORVVLVWHPDV
HVWUXFWXUDOHV FRPR KHPRV YLVWR HQ HO DSDUWDGR  OD FDYLGDG SULQFLSDO VH GHVHQYXHOYH
GHQWURGHXQHOHPHQWRHVWUXFWXUDO9,'$/520$1,PLHQWUDVTXHHQORVUtRV
GHEORTXHVODFDYLGDGSULQFLSDOHVWiFRQILJXUDGDSRUODDVRFLDFLyQGHORVHVSDFLRVOLEUHVTXH
H[LVWHQHQWUHORVEORTXHV\HQWUHORVEORTXHV\HOVXEVWUDWR
 675,(%(/  GHQRPLQD D HVWRV UtRV GH EORTXHV FRPR VLVWHPDV GH EORTXHV
IUDJPHQWDGRV \ HURVLRQDGRV %RXOGHU )UDJPHQW &DYHV RU (URVLRQ %RXOGHU &DYHV HQ
%ORFNWUXHPPHUKRHKOHQ(URVLRQVXHEHUGHFNXEJVKRHKOHQJU\VHUtDQFDYLGDGHVRULJLQDGDV
DSDUWLUGHOGHVOL]DPLHQWRRFDtGDGHEORTXHVGHURFDVREUHXQFXUVRDFWLYREORTXHiQGROR(O
DJXDEXVFDUiQXHYRVFDPLQRVDWUDYpVGHORVEORTXHVRULJLQDQGRDVtFDYLWDFLRQHV\FDYLGDGHV
DVRFLDGDVDHVWRVQXHYRVFXUVRV675,(%(/7KLVLVDQLPSRUWDWFRQELQDWLRQDOW\SH
RIERXOGHUFDYHDQGHURVLRQFDYH,IDURFNVOLGHRFFXUVZLWKLQDQDUURZZDWHUFDUU\LQJJRUJH
WKHFUHNLVILUVWEORTXHGE\ERXOGHUV,WHURGHVWKHVHERXOGHUVE\ILQGLQJDQHZZD\DQGIRUPV
ZDWHUFDUU\QJ FDYLWLHV DQG FDYHV /DWHU WKHUH PD\ RFFXU IXUWKHU URFN VOLGHV FDXVHG E\
FRQWLQXHGHURVLRQ6XFKFDYHVPD\RFFXUJHQHUDOO\LQGHHSO\LQFLVHGZDWHUFDUU\LQJJRUJHV
LQURFNEHGVFURVVHGE\MRLQWRUILVVXUHQHWZRUNV
 (V XQ WLSR GH FXHYD UHODWLYDPHQWH FRP~Q 3RU HMHPSOR ,.('$  
GHVFULEH YDULDV FXHYDV &RUHDQDV GHVDUUROODGDV HQ JUDQLRGRULWD FXHYD <DVXPRUL FXHYD
2RWDQLKHLVHLFXHYD2\REL$QGLJX\TXHVHUtDQVLVWHPDVGHEORTXHVDVRFLDGRVD³XQSVHXGR
IOXMRGHURFD´TXHSUHVHQWDXQFXUVRGHDJXDVXEWHUUiQHR/DVWRSRJUDItDVLQFOXLGDVSRUHVWH
DXWRU UHSUHVHQWDQ DFXPXODFLRQHV GH EORTXHV WHFKDQGR XQ FXUVR GH DJXD \ GDQGR OXJDU D
HVSDFLRV VXEWHUUiQHRV GH GLYHUVD HQWLGDG /D ILJXUD  PXHVWUD HO FURTXLV WRSRJUiILFR
HODERUDGRSRU,.('$
 6H KDQ ORFDOL]DGR UHIHUHQFLDV D VLVWHPDV GH HVWH WLSR HQ$XVWULD HQ 6DO]EXUJ \ HQ
<VSHUWDOFRQFXUVRVVXEWHUUiQHRVGHKDVWDPGHGHVDUUROOR\PGHGHVQLYHO%UDVLO
VLVWHPD GR 4XHEUD &RUSR YHU ILJXUD  0XQLFLSLR GH 6RFRUUR 6kR 3DXOR &KLQD
0LVWHU\RXV&DYH7KLDQ]KXVKDQ*HRSDUNGyQGHVHFLWDQYDULDVFXHYDVIRUPDGDVSRUJUDQGHV
EORTXHVFDtGRVVREUHXQD]RQDGHFDxRQHV((88FRQQXPHURVDVUHIHUHQFLDVYHUDWODVGH
&+$5%(57	&285%21  GHVWDFDQGR762'&DYH6\VWHP FXUVRGHO UtR/RVW


VXEVWUDWRPDJPiWLFRVHFRQVLGHUDQGRVPHFDQLVPRVSULQFLSDOHV&DtGDVGHVSUHQGLPLHQWRV\
FRODSVRVGHWDOXGHV\GHVOL]DPLHQWRVURFRVRV
 /DVFDtGDVIDOOVRGHVSUHQGLPLHQWRVYHUILJXUDVHRULJLQDQSRUHOGHVSHJXHGH
XQDPDVD GH VXHOR R URFD GH XQD SDUHG HPSLQDGD R DFDQWLODGR (OPRYLPLHQWR WLHQH OXJDU
PHGLDQWHFDtGDOLEUH\SRVWHULRUUHERWHRURGDGXUD/DVFDtGDVFRQXQDWUD\HFWRULDEiVLFDPHQWH
YHUWLFDO GH DEULJRV GHVDUUROODGRV HQ DFDQWLODGRV SRU OD VRFDYDFLyQ HIHFWXDGD SRU XQ UtR HO
ROHDMH R OD PHWHRUL]DFLyQ \ GLVJUHJDFLyQ GH ODV URFDV D VX SLp VRQ FRQVLGHUDGDV FRODSVRV
*$5&Ë$ <$*h( < *$5&Ë$ È/9$5(=  6-g%(5*  GHVFULEH FDYLGDGHV
DVRFLDGDVDFRODSVRVYHUWLFDOHVGHXQWDOXG\QRQHFHVDULDPHQWHDVRFLDGRVDVRFDYDFLRQHVHQ
VXEDVH$GHPiVVHxDODTXHHVDVDFXPXODFLRQHVGHEORTXHVTXHGHQRPLQDFRPRFDQFKDOHV
SXHGHQ GDU OXJDU D FXHYDV GH JUDQ WDPDxR ³«7KHVH VFUHHV RIWHQ IRUP D ORRVH PDVV RI
ERXOGHUV VXJJHVWLQJ WKDW WKHZKROH URFNPDVVPRYHGPRPHQWDULO\ DV D URFNIDOO RU D URFN
DYDODQFKH6RPHWLPHVFDYHV\VWHPVXSWRVHYHUDOKXQGUHGPHWUHVORQJPD\EHIRXQGZLWKLQ
WKHERXOGHUPDVV´



 /RVGHVOL]DPLHQWRVVOLGHVVRQGHVSOD]DPLHQWRVODGHUDDEDMRGHXQDPDVDGHVXHORR
URFD TXH WLHQH OXJDU SUHGRPLQDQWHPHQWH VREUH XQD R PiV VXSHUILFLHV GH URWXUD R ]RQDV
UHODWLYDPHQWHGHOJDGDVFRQLQWHQVDGHIRUPDFLyQGHFL]DOOD(OHPHQWRVFDUDFWHUtVWLFRVGHHVWH
WLSR GHPRYLPLHQWR VRQ OD SUHVHQFLD GH VXSHUILFLHV GH URWXUD GHILQLGDV \ OD SUHVHUYDFLyQ D
JUDQGHV UDVJRV GH OD IRUPD GH OD PDVD GHVSOD]DGD (VWR HV HO GHVOL]DPLHQWR FRQOOHYD HO
PRYLPLHQWR GH XQD JUDQ PDVD GH URFD TXH GXUDQWH VX GHVSOD]DPLHQWR FRPHQ]DUi D
LQGLGXDOL]DUVH HQ EORTXHV GH GLYHUVD HQWLGDG DWHQGLHQGR D ODV IDPLOLDV GH GLDFODVDV \
GLVFRQWLQXLGDGHVTXHDIHFWDEDQDOVXEVWUDWR(VWRGDUiOXJDUDJDOHUtDVRSDVDMHVUHODWLYDPHQWH
HVWUXFWXUDOHVDGDSWDGRVDHVDVGLDFODVDVRDURWDFLRQHVSDUFLDOHVGHODVPLVPDV

)LJXUD0HFDQLVPRVGHGHVSUHQGLPLHQWR\FRODSVRV&2520,1$6	*$5&Ë$<$*h(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
 (Q OD 3HQtQVXOD ,EpULFD SULQFLSDOPHQWH HQ HO 1: VH KDQ HVWXGLDGR YDULRV UtRV GH
EORTXHVFRQGLPHQVLRQHVTXHYDUtDQGHVGHORVDORVPGHGHVDUUROORWRWDO6LVWHPDGH
$3RUWHOLxD *:68707 2&LEUR *:6870
 $7UDSD *:68707 &DVD GR'HPR *:6
8707$&XQFKRVD *:68707\
&REUHLUDV*:68707
 $GLIHUHQFLDGHORVVLVWHPDVHVWUXFWXUDOHVFDxyQWHFKDGRHOGHVDUUROORSULQFLSDOGHOD
FXHYDVHSURGXFHHQHOFRQWDFWRGHODPDVDGHEORTXHVFRQHOIRQGRGHOYDOOHHQWHUUDQGRHO
FXUVRSUHH[LVWHQWH(VRQRTXLWDTXHHQDOJXQRVVLVWHPDVFRPRHQ2&LEUR\$7UDSDH[LVWDQ
WUDPRVDLVODGRVGHPDUFDGRFDUiFWHUHVWUXFWXUDO



 /RV PRYLPLHQWRV SXHGHQ VHU GHVOL]DPLHQWRV URFRVRV HQ PDVD FRPR HQ $ 7UDSD R
GHVOL]DPLHQWRVFRODSVRV GH XQ HVFDUSH FRPR HQ$ 3RUWHOLxD $ &XQFKRVD &DVD GR'HPR
&REUHLUDV \ &LEUR /D JUDQ GLIHUHQFLD HQWUH DPERV WLSRV GH PRYLPLHQWR HV TXH HQ ORV
GHVOL]DPLHQWRV OD PDVD GHVSOD]DGD WLHQGH D PDQWHQHU DXQTXH FRQ FLHUWDV URWDFLRQHV ODV
SRVLFLRQHVUHODWLYDVHQWUHORVEORTXHVPLHQWUDVTXHHQORVFRODSVRVODHVWUXFWXUDUHVXOWDQWHHV
GHVRUGHQDGD\FDyWLFD
 8QRGHORVHMHPSORVPiVVLPSOHVSDUDLOXVWUDUPRYLPLHQWRVGHSHTXHxDHQWLGDGHVOD
FXHYDGH&DVDGR'HPRTXHVHORFDOL]DHQODSDUURTXLDGH9LQFLRVD\XQWDPLHQWRGH1LJUiQ
 
Figura 3.38: Topografía del Sistema do Quebra Corpo elaborada por GPME - Grupo Pierre Martin de
Espeleologia (com pers. IUX. 2010). 


&UHHNHQ1HZ<RUN\TXHFRQPGHGHVDUUROOR\PGHGHVQLYHOHVODPD\RUFXHYD
HQJUDQLWRVFRQRFLGDHQHOPXQGR(JLSWR6LG'DXG±:DGL7DOODHQ0RQWH6LQDt)UDQFLD
7URXGX'LDEOHHQ%UHWDxD0DODVLD%DWX0DORL&DYH±*XD%DWX0DORL0RXQW7DPSHL
)RUHVW5HVHUYH6ZD]LODQG*REKROR&DYH6&+(8(5(5HWDO\9LHWQDP0D'D
*XL/DP'RQJ



)LJXUD&URTXLVWRSRJUiILFRGHXQRGHORVUtRVGHEORTXHVGH&RUHD)LJXUD\FLWDGH,.('$
 6H KDQ ORFDOL]DGR RWURV VLVWHPDV FX\DV IRWRJUDItDV PXHVWUDQ QXPHURVDV IRUPDV GH
HURVLyQURWDVSHURTXHDWUDYpVGHODVUHIHUHQFLDVGLVSRQLEOHVQRVHKDSRGLGRFRQILUPDUVLVH
WUDWDQ GH VLVWHPDV HVWUXFWXUDOHV R VL VH WUDWDQ GH UtRV GH EORTXHV TXH KDQ HQWHUUDGR \ URWR
IRUPDV SUHH[LVWHQWHV $Vt WHQHPRV 5tR 6XEWHUUiQHR GH OD +RUQLOOD 3DPSD GH $FKDOD
&yUGRED$UJHQWLQD&URPELH
V&DYH1HZ6RXWK:DOHV$XVWUDOLD2/,(5DWDOFRQ
XQFXUVRVXEWHUUiQHRGHPGHGHVDUUROORFRQSRFDVIRUPDVGHHURVLyQSHURFRQEORTXHV
TXH DSDUHQWDQPDQWHQHU FRQVLVWHQWHPHQWH OD RULHQWDFLyQ1R LGHQWLILFDQ OD H[LVWHQFLD GH XQ
HOHPHQWRHVWUXFWXUDOJXtDSRUORTXHODFXHYDVHLQWHUSUHWDFRPRXQUtRGHEORTXHVDVRFLDGRD
XQGHVOL]DPLHQWR\FRODSVRGHXQWDOXG(QHVWHDUWtFXORVHFLWDQRWURVVLVWHPDVVLPLODUHVFRPR
%ULWDQLD &UHHN \ /DEHUWRXFK &DYH DPEDV HQ9LFWRULD $XVWUDOLD$SDUHFHQ WDPELpQ RWUDV
UHIHUHQFLDVDFDYLGDGHVGHEORTXHVHQ*LZDUUHQ1DWLRQDO3DUN4XHHQVODQG$XVWUDOLDFRPR
HOVLVWHPD8QGHUJRUXQG&UHHN&DYHTXHSUHVHQWDJUDQGHVIRUPDVGHHURVLyQURWDV¢VLVWHPD
HVWUXFWXUDO" 7DPELpQ VH KDQ ORFDOL]DGR UHIHUHQFLDV TXH LQGLFDQ FLUFXODFLyQ GH DJXD HQWUH
EORTXHVHQODV0RXQW%XIDOR8QGHUJURXQG5LYHU&DYH\$UPDJHGRQ&DYHDPEDVHQ9LFWRULD
$XVWUDOLDSHURQRVHKDQORFDOL]DGRGDWRVTXHSHUPLWDQXQDFODVLILFDFLyQDGHFXDGDGHHVWDV
FDYLGDGHV
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 (Q OD 3HQtQVXOD ,EpULFD SULQFLSDOPHQWH HQ HO 1: VH KDQ HVWXGLDGR YDULRV UtRV GH
EORTXHVFRQGLPHQVLRQHVTXHYDUtDQGHVGHORVDORVPGHGHVDUUROORWRWDO6LVWHPDGH
$3RUWHOLxD *:68707 2&LEUR *:6870
 $7UDSD *:68707 &DVD GR'HPR *:6
8707$&XQFKRVD *:68707\
&REUHLUDV*:68707
 $GLIHUHQFLDGHORVVLVWHPDVHVWUXFWXUDOHVFDxyQWHFKDGRHOGHVDUUROORSULQFLSDOGHOD
FXHYDVHSURGXFHHQHOFRQWDFWRGHODPDVDGHEORTXHVFRQHOIRQGRGHOYDOOHHQWHUUDQGRHO
FXUVRSUHH[LVWHQWH(VRQRTXLWDTXHHQDOJXQRVVLVWHPDVFRPRHQ2&LEUR\$7UDSDH[LVWDQ
WUDPRVDLVODGRVGHPDUFDGRFDUiFWHUHVWUXFWXUDO



 /RV PRYLPLHQWRV SXHGHQ VHU GHVOL]DPLHQWRV URFRVRV HQ PDVD FRPR HQ $ 7UDSD R
GHVOL]DPLHQWRVFRODSVRV GH XQ HVFDUSH FRPR HQ$ 3RUWHOLxD $ &XQFKRVD &DVD GR'HPR
&REUHLUDV \ &LEUR /D JUDQ GLIHUHQFLD HQWUH DPERV WLSRV GH PRYLPLHQWR HV TXH HQ ORV
GHVOL]DPLHQWRV OD PDVD GHVSOD]DGD WLHQGH D PDQWHQHU DXQTXH FRQ FLHUWDV URWDFLRQHV ODV
SRVLFLRQHVUHODWLYDVHQWUHORVEORTXHVPLHQWUDVTXHHQORVFRODSVRVODHVWUXFWXUDUHVXOWDQWHHV
GHVRUGHQDGD\FDyWLFD
 8QRGHORVHMHPSORVPiVVLPSOHVSDUDLOXVWUDUPRYLPLHQWRVGHSHTXHxDHQWLGDGHVOD
FXHYDGH&DVDGR'HPRTXHVHORFDOL]DHQODSDUURTXLDGH9LQFLRVD\XQWDPLHQWRGH1LJUiQ
 
Figura 3.38: Topografía del Sistema do Quebra Corpo elaborada por GPME - Grupo Pierre Martin de
Espeleologia (com pers. IUX. 2010). 


&UHHNHQ1HZ<RUN\TXHFRQPGHGHVDUUROOR\PGHGHVQLYHOHVODPD\RUFXHYD
HQJUDQLWRVFRQRFLGDHQHOPXQGR(JLSWR6LG'DXG±:DGL7DOODHQ0RQWH6LQDt)UDQFLD
7URXGX'LDEOHHQ%UHWDxD0DODVLD%DWX0DORL&DYH±*XD%DWX0DORL0RXQW7DPSHL
)RUHVW5HVHUYH6ZD]LODQG*REKROR&DYH6&+(8(5(5HWDO\9LHWQDP0D'D
*XL/DP'RQJ



)LJXUD&URTXLVWRSRJUiILFRGHXQRGHORVUtRVGHEORTXHVGH&RUHD)LJXUD\FLWDGH,.('$
 6H KDQ ORFDOL]DGR RWURV VLVWHPDV FX\DV IRWRJUDItDV PXHVWUDQ QXPHURVDV IRUPDV GH
HURVLyQURWDVSHURTXHDWUDYpVGHODVUHIHUHQFLDVGLVSRQLEOHVQRVHKDSRGLGRFRQILUPDUVLVH
WUDWDQ GH VLVWHPDV HVWUXFWXUDOHV R VL VH WUDWDQ GH UtRV GH EORTXHV TXH KDQ HQWHUUDGR \ URWR
IRUPDV SUHH[LVWHQWHV $Vt WHQHPRV 5tR 6XEWHUUiQHR GH OD +RUQLOOD 3DPSD GH $FKDOD
&yUGRED$UJHQWLQD&URPELH
V&DYH1HZ6RXWK:DOHV$XVWUDOLD2/,(5DWDOFRQ
XQFXUVRVXEWHUUiQHRGHPGHGHVDUUROORFRQSRFDVIRUPDVGHHURVLyQSHURFRQEORTXHV
TXH DSDUHQWDQPDQWHQHU FRQVLVWHQWHPHQWH OD RULHQWDFLyQ1R LGHQWLILFDQ OD H[LVWHQFLD GH XQ
HOHPHQWRHVWUXFWXUDOJXtDSRUORTXHODFXHYDVHLQWHUSUHWDFRPRXQUtRGHEORTXHVDVRFLDGRD
XQGHVOL]DPLHQWR\FRODSVRGHXQWDOXG(QHVWHDUWtFXORVHFLWDQRWURVVLVWHPDVVLPLODUHVFRPR
%ULWDQLD &UHHN \ /DEHUWRXFK &DYH DPEDV HQ9LFWRULD $XVWUDOLD$SDUHFHQ WDPELpQ RWUDV
UHIHUHQFLDVDFDYLGDGHVGHEORTXHVHQ*LZDUUHQ1DWLRQDO3DUN4XHHQVODQG$XVWUDOLDFRPR
HOVLVWHPD8QGHUJRUXQG&UHHN&DYHTXHSUHVHQWDJUDQGHVIRUPDVGHHURVLyQURWDV¢VLVWHPD
HVWUXFWXUDO" 7DPELpQ VH KDQ ORFDOL]DGR UHIHUHQFLDV TXH LQGLFDQ FLUFXODFLyQ GH DJXD HQWUH
EORTXHVHQODV0RXQW%XIDOR8QGHUJURXQG5LYHU&DYH\$UPDJHGRQ&DYHDPEDVHQ9LFWRULD
$XVWUDOLDSHURQRVHKDQORFDOL]DGRGDWRVTXHSHUPLWDQXQDFODVLILFDFLyQDGHFXDGDGHHVWDV
FDYLGDGHV
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
 $SHVDUGHVXHVWUXFWXUDFDyWLFD ODVGLPHQVLRQHVGH ORVEORTXHVSHUPLWHQFRQILJXUDU
DOJXQRV HVSDFLRV VXEWHUUiQHRV DPSOLRV 6H KDQ REVHUYDGR QXPHURVRV EORTXHV GH SHTXHxR
WDPDxRDFWXDQGRFRPRSXQWDORDSR\RGHJUDQGHVEORTXHVILJXUDF0XFKRVGHHVWRV
DSR\RVSUHVHQWDQURWXUDVWUDQVYHUVDOHV\ORQJLWXGLQDOHVGHELGRDORVHVIXHU]RVDFRPSUHVLyQ
YHUILJXUDHORTXHGDOXJDUDXQDHVWUXFWXUDPX\LQHVWDEOH




3RQWHYHGUD/DFDYLGDGVHHPSOD]DHQJUDQLWRGHGRVPLFDV0$*1$,*0(
(VXQDSHTXHxDFDYLGDGIRUPDGDSRUHOGHVOL]DPLHQWR\FDtGDGHXQDPDVDURFRVDGHVSOD]DGD
DIDYRUGHODHVWUXFWXUDGHODMDVFRQEX]DPLHQWRKDFLDODYDJXDGDVREUHXQSHTXHxRUHJDWR
9HUILJXUD/DFDYLGDGWLHQHXQGHVDUUROORWRWDOGHP\SUHVHQWDXQGHVQLYHOGHP
(Q HO IUHQWH GHO HVFDUSH GyQGH SUHGRPLQD HO GHVOL]DPLHQWR VREUH OD FDtGD GH EORTXHV ORV
SDVDMHV VRQ HVWUHFKRV \ SHUILODQ OD MXQWD DELHUWD SRU HO PRYLPLHQWR GH OD PDVD URFRVD 6H
DSUHFLDXQ]DSDPLHQWRHQ ODEDVHGHO WDOXG URFRVR(QDOJXQRGH ORVQRWFKHV VHGHVDUUROODQ
HVSHOHRWHPDVGHySDOR$\SLJRWLWD'HELGRDOWDPDxRGHORVEORTXHVODFDYLGDGSUHVHQWDXQ
HVSDFLRVXEWHUUiQHRVHPLVXEWHUUiQHRDPSOLR\GHJUDQDOWXUDORTXHSHUPLWLyHOXVRGHHVWD
FXHYDFRPRDEULJRSDUDGLYHUVDVDFWLYLGDGHVDQWUySLFDV'HQWURGHODFDYLGDGVHFRQVHUYDHO
DVHQWDPLHQWRGHXQ\XQTXHXWLOL]DGRSRUORVFDQWHURVSDUDODSUHSDUDFLyQGHKHUUDPLHQWDV
 2WUR HMHPSOR GH PD\RU HQWLGDG HV HO VLVWHPD GH $ 3RUWHOLxD ORFDOL]DGD HQ OD
SDUURTXLD GH )UHL[R9DODGDUHV HQ HQ D\XQWDPLHQWR GH 9LJR 3RQWHYHGUD (VWD FDYLGDG
DOFDQ]D ORV P GH GHVDUUROOR FRQ XQ GHVQLYHO GH P (V XQR GH ORV SULPHULRV UtRV GH
EORTXHVHVWXGLDGRV$SDUHQWHPHQWHSDUWHGHODFXHYDHVWiDVRFLDGDDXQGHVOL]DPLHQWRGHOD
YHUWLHQWH1\SDUWHDOFRODSVRGHXQWDOXGURFRVR\TXHHQWHUUyXQDFXHYDODSDHQHOIRQGRGH
XQDYDJXDGDTXHHVWiDVRFLDGDDXQDIDOODGHGLUHFFLyQ1(\SUHVHQWDXQFXUVRHVWDFLRQDO
GHSRFRFDXGDO
 (VWDFXHYDSUHVHQWDGRVHVSDFLRVGLIHUHQFLDGRV(QVXFRWDPiVDOWDFRQUHVSHFWRDO
IRQGRGHOYDOOH VHFRQVHUYDXQDHVWUXFWXUD ODSDFXELHUWDSRUEORTXHVFDtGRV\TXHFRQHFWD
FRQ OD DFXPXODFLyQ GH EORTXHV TXH FRQILJXUDQ HO UHVWR GHO VLVWHPD 9HU WRSRJUDItD
PRUIROyJLFDGHODFDYLGDGHQHOFDStWXORILJXUD(OUHVWRGHOVLVWHPDHVXQUtRGHEORTXHV
\ HO GHVDUUROOR GH OD FDYLGDG FRQVLVWH HQ ORV YDFtRV LQWHUFRQHFWDGRV D OR ODUJR GHO SHTXHxR
FXUVR VXEWHUUiQHR (Q OD ODSD VH GHVDUUROODQ LPWHUHVDQWHV FRQMXQWRV GH ELRHVSHOHRWHPDV
SUHGRPLQDQGRHO ySDORELRJpQLFR HQ WHFKRV VLELHQ WDPELpQ VHDSUHFLDQ DOJXQDV IRUPDVGH
IOXMRGHSLJRWLWDTXHIRVLOL]DSDUFLDOPHQWH\GHIRUPDGLVFRQWtQXDHOSLVRGHODFDYLGDGDOR
ODUJRGHOUtRGHEORTXHVFXEULHQGRHOFDQDOGHOFXUVRVXEWHUUiQHR6DOYRDOJXQDVVXSHUILFLHV
LQFOLQDGDVODVJDOHUtDVSUHVHQWDQSDUHGHVUXJRVDV(OGUHQDMHGHDJXDDWUDYpVGHODFDYLGDGHV
GHSRFDSRWHQFLD\DSHQDVSURGXFHHURVLyQHQODURFDDXQTXHVLDIHFWDDODFRODGDGHSLJRWLWD
TXHKDSHUGLGR ORVPLFURJRXUV VXSHUILFLDOHV\SUHVHQWDDOJXQDV DFDQDODGXUDV(VWR LQGLFD OD
H[LVWHQFLDGHHSLVRGLRVGLIHUHQFLDGRVHQ ORVTXHKDSUHGRPLQDGRGHIRUPDDOWHUQDGDELHQHO
GUHQDMHELHQHOGHVDUUROORGHIRUPDVGHSRVLFLRQDOHV(ODQDJOLIRFPXHVWUDHQFRQMXQWR
ORVHVSHOHRWHDPVGHySDOR\SLJRWLWDTXHVHGHVDUUROODQHQODVVXSHUILFLHVGHODODSDHQWHUUDGD
 (OPD\RUUtRGHEORTXHVSURGXFLGRSRUHOFRODSVRGHODVYHUWLHQWHVGyQGHVHHPSOD]D
TXHVHKDHVWXGLDGRHVHOVLVWHPDGH2&LEURORFDOL]DGRHQ0RQWH3LQGRHQODSURYLQFLDGH
$&RUXxD/DFDYLGDGVHGHVDUUROOD HQJUDQLRGRULWDELRWtWLFD 0$*$1 ,*0(
(VWH VLVWHPD QR KD VLGR FDUWRJUDILDGR \ SRU OR WDQWR QR GLVSRQHPRV GH XQD PHGLGD GH
GHVDUUROORWRWDO(QEDVHDODFDUWRJUDItDGLVSRQLEOHVHKDHVWLPDGRTXHHOUtRGHEORTXHVVDOYD
XQGHVQLYHOGHP
 (Q OD ILJXUD D VH SXHGH DSUHFLDU FRPR ORV EORTXHV TXH FRQIRUPDQ HO VLVWHPD
SURYLHQHQGHDPEDVYHUWLHQWHVDXQTXHSULQFLSDOPHQWHGHOFRODSVRGHODYHUWLHQWHVXUGHELGRD
OD URWXUDGHOHVFDUSH URFRVR/DVFDtGDVGHEORTXHVHQDOJXQDV]RQDV VH VXSHUSRQHQ ORTXH
QRVLQGLFDTXHORVPRYLPLHQWRVHQODVYHUWLHWQWHVVHKDQSURGXFLGRHQYDULDVHWDSDVGLIHUHQWHV
+DQHQWUDGRHQMXHJREORTXHVGHJUDQWDPDxRFRPRVHDSUHFLDQHQODVILJXUDVE\F
(QODIRWRJUDItDEORVEORTXHVVLWXDGRVDODL]TXLHUGDGHOHVSHOHyORJRIRUPDQXQHVFDUSH
QDWXUDOHQFX\DEDVH\VLJXLHQGRODVGLDFODVDVTXHVHSDUDQORVJUDQGHVEORTXHVILJXUD
FLUFXODHOFXUVRTXHDWUDYLHVDHVWDFDYLGDG
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
 $SHVDUGHVXHVWUXFWXUDFDyWLFD ODVGLPHQVLRQHVGH ORVEORTXHVSHUPLWHQFRQILJXUDU
DOJXQRV HVSDFLRV VXEWHUUiQHRV DPSOLRV 6H KDQ REVHUYDGR QXPHURVRV EORTXHV GH SHTXHxR
WDPDxRDFWXDQGRFRPRSXQWDORDSR\RGHJUDQGHVEORTXHVILJXUDF0XFKRVGHHVWRV
DSR\RVSUHVHQWDQURWXUDVWUDQVYHUVDOHV\ORQJLWXGLQDOHVGHELGRDORVHVIXHU]RVDFRPSUHVLyQ
YHUILJXUDHORTXHGDOXJDUDXQDHVWUXFWXUDPX\LQHVWDEOH




3RQWHYHGUD/DFDYLGDGVHHPSOD]DHQJUDQLWRGHGRVPLFDV0$*1$,*0(
(VXQDSHTXHxDFDYLGDGIRUPDGDSRUHOGHVOL]DPLHQWR\FDtGDGHXQDPDVDURFRVDGHVSOD]DGD
DIDYRUGHODHVWUXFWXUDGHODMDVFRQEX]DPLHQWRKDFLDODYDJXDGDVREUHXQSHTXHxRUHJDWR
9HUILJXUD/DFDYLGDGWLHQHXQGHVDUUROORWRWDOGHP\SUHVHQWDXQGHVQLYHOGHP
(Q HO IUHQWH GHO HVFDUSH GyQGH SUHGRPLQD HO GHVOL]DPLHQWR VREUH OD FDtGD GH EORTXHV ORV
SDVDMHV VRQ HVWUHFKRV \ SHUILODQ OD MXQWD DELHUWD SRU HO PRYLPLHQWR GH OD PDVD URFRVD 6H
DSUHFLDXQ]DSDPLHQWRHQ ODEDVHGHO WDOXG URFRVR(QDOJXQRGH ORVQRWFKHV VHGHVDUUROODQ
HVSHOHRWHPDVGHySDOR$\SLJRWLWD'HELGRDOWDPDxRGHORVEORTXHVODFDYLGDGSUHVHQWDXQ
HVSDFLRVXEWHUUiQHRVHPLVXEWHUUiQHRDPSOLR\GHJUDQDOWXUDORTXHSHUPLWLyHOXVRGHHVWD
FXHYDFRPRDEULJRSDUDGLYHUVDVDFWLYLGDGHVDQWUySLFDV'HQWURGHODFDYLGDGVHFRQVHUYDHO
DVHQWDPLHQWRGHXQ\XQTXHXWLOL]DGRSRUORVFDQWHURVSDUDODSUHSDUDFLyQGHKHUUDPLHQWDV
 2WUR HMHPSOR GH PD\RU HQWLGDG HV HO VLVWHPD GH $ 3RUWHOLxD ORFDOL]DGD HQ OD
SDUURTXLD GH )UHL[R9DODGDUHV HQ HQ D\XQWDPLHQWR GH 9LJR 3RQWHYHGUD (VWD FDYLGDG
DOFDQ]D ORV P GH GHVDUUROOR FRQ XQ GHVQLYHO GH P (V XQR GH ORV SULPHULRV UtRV GH
EORTXHVHVWXGLDGRV$SDUHQWHPHQWHSDUWHGHODFXHYDHVWiDVRFLDGDDXQGHVOL]DPLHQWRGHOD
YHUWLHQWH1\SDUWHDOFRODSVRGHXQWDOXGURFRVR\TXHHQWHUUyXQDFXHYDODSDHQHOIRQGRGH
XQDYDJXDGDTXHHVWiDVRFLDGDDXQDIDOODGHGLUHFFLyQ1(\SUHVHQWDXQFXUVRHVWDFLRQDO
GHSRFRFDXGDO
 (VWDFXHYDSUHVHQWDGRVHVSDFLRVGLIHUHQFLDGRV(QVXFRWDPiVDOWDFRQUHVSHFWRDO
IRQGRGHOYDOOH VHFRQVHUYDXQDHVWUXFWXUD ODSDFXELHUWDSRUEORTXHVFDtGRV\TXHFRQHFWD
FRQ OD DFXPXODFLyQ GH EORTXHV TXH FRQILJXUDQ HO UHVWR GHO VLVWHPD 9HU WRSRJUDItD
PRUIROyJLFDGHODFDYLGDGHQHOFDStWXORILJXUD(OUHVWRGHOVLVWHPDHVXQUtRGHEORTXHV
\ HO GHVDUUROOR GH OD FDYLGDG FRQVLVWH HQ ORV YDFtRV LQWHUFRQHFWDGRV D OR ODUJR GHO SHTXHxR
FXUVR VXEWHUUiQHR (Q OD ODSD VH GHVDUUROODQ LPWHUHVDQWHV FRQMXQWRV GH ELRHVSHOHRWHPDV
SUHGRPLQDQGRHO ySDORELRJpQLFR HQ WHFKRV VLELHQ WDPELpQ VHDSUHFLDQ DOJXQDV IRUPDVGH
IOXMRGHSLJRWLWDTXHIRVLOL]DSDUFLDOPHQWH\GHIRUPDGLVFRQWtQXDHOSLVRGHODFDYLGDGDOR
ODUJRGHOUtRGHEORTXHVFXEULHQGRHOFDQDOGHOFXUVRVXEWHUUiQHR6DOYRDOJXQDVVXSHUILFLHV
LQFOLQDGDVODVJDOHUtDVSUHVHQWDQSDUHGHVUXJRVDV(OGUHQDMHGHDJXDDWUDYpVGHODFDYLGDGHV
GHSRFDSRWHQFLD\DSHQDVSURGXFHHURVLyQHQODURFDDXQTXHVLDIHFWDDODFRODGDGHSLJRWLWD
TXHKDSHUGLGR ORVPLFURJRXUV VXSHUILFLDOHV\SUHVHQWDDOJXQDV DFDQDODGXUDV(VWR LQGLFD OD
H[LVWHQFLDGHHSLVRGLRVGLIHUHQFLDGRVHQ ORVTXHKDSUHGRPLQDGRGHIRUPDDOWHUQDGDELHQHO
GUHQDMHELHQHOGHVDUUROORGHIRUPDVGHSRVLFLRQDOHV(ODQDJOLIRFPXHVWUDHQFRQMXQWR
ORVHVSHOHRWHDPVGHySDOR\SLJRWLWDTXHVHGHVDUUROODQHQODVVXSHUILFLHVGHODODSDHQWHUUDGD
 (OPD\RUUtRGHEORTXHVSURGXFLGRSRUHOFRODSVRGHODVYHUWLHQWHVGyQGHVHHPSOD]D
TXHVHKDHVWXGLDGRHVHOVLVWHPDGH2&LEURORFDOL]DGRHQ0RQWH3LQGRHQODSURYLQFLDGH
$&RUXxD/DFDYLGDGVHGHVDUUROOD HQJUDQLRGRULWDELRWtWLFD 0$*$1 ,*0(
(VWH VLVWHPD QR KD VLGR FDUWRJUDILDGR \ SRU OR WDQWR QR GLVSRQHPRV GH XQD PHGLGD GH
GHVDUUROORWRWDO(QEDVHDODFDUWRJUDItDGLVSRQLEOHVHKDHVWLPDGRTXHHOUtRGHEORTXHVVDOYD
XQGHVQLYHOGHP
 (Q OD ILJXUD D VH SXHGH DSUHFLDU FRPR ORV EORTXHV TXH FRQIRUPDQ HO VLVWHPD
SURYLHQHQGHDPEDVYHUWLHQWHVDXQTXHSULQFLSDOPHQWHGHOFRODSVRGHODYHUWLHQWHVXUGHELGRD
OD URWXUDGHOHVFDUSH URFRVR/DVFDtGDVGHEORTXHVHQDOJXQDV]RQDV VH VXSHUSRQHQ ORTXH
QRVLQGLFDTXHORVPRYLPLHQWRVHQODVYHUWLHWQWHVVHKDQSURGXFLGRHQYDULDVHWDSDVGLIHUHQWHV
+DQHQWUDGRHQMXHJREORTXHVGHJUDQWDPDxRFRPRVHDSUHFLDQHQODVILJXUDVE\F
(QODIRWRJUDItDEORVEORTXHVVLWXDGRVDODL]TXLHUGDGHOHVSHOHyORJRIRUPDQXQHVFDUSH
QDWXUDOHQFX\DEDVH\VLJXLHQGRODVGLDFODVDVTXHVHSDUDQORVJUDQGHVEORTXHVILJXUD
FLUFXODHOFXUVRTXHDWUDYLHVDHVWDFDYLGDG
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

 (OHVWXGLRGHOVLVWHPDVHKDHIHFWXDGRHQFDPSR\HQEDVHDODRUWRLPDJHQGHOWHUUHQR
TXHVHPXHVWUDHQODILJXUD6REUHODYLVWDDpUHDVHKDQVHxDOL]DGRORVOtPLWHVGHOFRODSVR
GH OD YHUWLHQWH DVt FRPR ODV GLVFRQWLQXLGDGHV SULQFLSDOHV \ ODV GLUHFFLRQHV GH FDtGD GH
EORTXHV
 (OVLVWHPDHVWiFDUDFWHUL]DGRSRUODH[LVWHQFLDGHXQFXUVRGHDJXDVFDQDOL]DGRHQWUH
EORTXHV VLJXLHQGR OD GLUHFFLyQ DSUR[LPDGD 1( YHU ILJXUD  \ I (VWD
GLVFRQWLQXLGDGHVWiGHOLPLWDGDSRUXQHVFDUSHURFRVRDOQRUWH\SRUUHVWRVGHXQDVHVWUXFWXUDV
DFDVWLOODGDVGHSHTXHxDHQWLGDGDOVXU(VWDVHVWUXFWXUDVDFDVWLOODGDVKDQVLGRDUUDVDGDVSRUOD
FDtGDGHEORTXHVGHVGHODYHUWLHQWHVXUSURYRFDQGRLQFOXVLYHODURWDFLyQ\GHVSOD]DPLHQWRGHO
FDVWLOORGHEORTXHVDIDYRUGHOFRQRGHOWDOXGYHUILJXUDE(QODODGHUDQRUWHHOWDOXG
HVWiFRUWDGRSRUXQDGLDFODVDGHGLUHFFLyQDSUR[LPDGD1(\TXHSDUHFHGLULJLUHOGUHQDMH
VXEWHUUiQHR HQ HO WUDPR PHGLREDMR GH HVWH VLVWHPD$JXDV DEDMR GH HVWD LQWHUVHFFLyQ ODV
FDtGDVGHEORTXHVSURYLHQHQGHDPEDVYHUWLHQWHV\VHVXSHUSRQHQFRQILJXUDQGRFRQEORTXHV
GHPHQRUWDPDxRXQFRQRGHWDOXGGHSRFDSRWHQFLDEDMRHOTXHFLUFXODLQDFFHVLEOHHOFXUVR
VXEWHUUiQHRGH2&LEUR/RFDOPHQWH VHKDQ ORFDOL]DGRDOJXQDVERFDVTXHSHUPLWHQ DFFHGHU
KDVWDHOFXUVRGHDJXDTXHFLUFXODFRPSOHWDPHQWHGLIXVR
 (OFXUVRHVHQJHQHUDODQDVWRPRVDGRFRQFLUFXODFLyQGLIXVDHQHOIRQGRGHODYDJXDGD
SULQFLSDOPHQWHHQSHUtRGRV WRUUHQFLDOHVDXQTXH ORV WUDPRVGHOFXUVRPHGLRJXLDGRVSRU ODV
GLVFRQWLQXLGDGHV UHIHUHQFLDGDV DQWHULRUPHQWH \ FRQILJXUDGRV SRU ORV UHWD]RV GH ORV WDOXGHV
URFRVRV HQWHUUDGRV EDMR OD FRODGD GH EORTXHV SUHVHQWDQ XQD FLUFXODFLyQ HQ XQ FDQDO VHPL
HVWUXFWXUDOGHSHUILOHVFDORQDGR6HKDQDSUHFLDGRDOJXQDVVXSHUILFLHVOLJHUDPHQWHSXOLGDVSRU
ODHURVLyQSHURHQJHQHUDOODVVXSHUILFLHVVRQJUDQXGDVHLUUHJXODUHV\QRVHKDQHYLGHQFLDGR
IRUPDVGHHURVLyQPDUPLWDVDFDQDODGXUDVQRWFKHV
 $ORODUJRGHOFXUVRVHIRUPDQGHSyVLWRVGHSRFDHQWLGDGJHQHUDOPHQWHIRUPDGRVSRU
FDQWRVDQJXORVRV\JUDYDVSRFRHURVLRQDGDV$VRFLDGDVDHVWRVGHSyVLWRVVHKDHYLGHQFLDGROD
SUHVHQFLD GH IUDJPHQWRV FHUiPLFRV FRQ SRFD URGDGXUD \ SUHVHUYDQGR LQFOXVLYH OD
GHFRUDFLyQFRQHGDGHV7/GHDND%36$1-85-2HWDOVL
ELHQ VHKDQ LGHQWLILFDGRPDWHULDOHV FRQ WLSRORJtDVGHHGDGHVPXFKRPiVDQWLJXDV<D VHKD
LQGLFDGRTXHHOFXUVRHVSUHGRPLQDQWHPHQWHWRUUHQFLDOORTXHFRQOOHYDHODVXPLUTXHSDUWHGH
ORV PDWHULDOHV SURFHGHQ GH ORV HVSDFLRV PiV DPSOLRV VLWXDGRV HQWUH HO FXUVR PHGLR \ HO
VXPLGHURGHHVWHVLVWHPDDJXDVDUULED




)LJXUD&DVDGR'HPRD9LVWDH[WHULRU6HWUDWDUtDGHXQGHVOL]DPLHQWRKDFLDODYDJXDGDDIDYRUGHOD
HVWUXFWXUDGHODMDVEWRSRJUDItDSODQWDPRUIROyJLFD([LVWHXQ]DSDPLHQWRHQODEDVHGHOHVFDUSHVXU(QHOVH
ORFDOL]DQ ORV HVSHOHRWHPDV GH SLJRWLWD \ ySDOR$ (Q HO FHQWUR GH HVWH HVSDFLR WRSRJUiILR VH KD VHxDODGR OD
VLWXDFLyQGHO\XQTXH\IUDJXDVXEWHUUiQHD7RSRJUDItDGHEDVHHQ9$48(,52HWDO
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

 (OHVWXGLRGHOVLVWHPDVHKDHIHFWXDGRHQFDPSR\HQEDVHDODRUWRLPDJHQGHOWHUUHQR
TXHVHPXHVWUDHQODILJXUD6REUHODYLVWDDpUHDVHKDQVHxDOL]DGRORVOtPLWHVGHOFRODSVR
GH OD YHUWLHQWH DVt FRPR ODV GLVFRQWLQXLGDGHV SULQFLSDOHV \ ODV GLUHFFLRQHV GH FDtGD GH
EORTXHV
 (OVLVWHPDHVWiFDUDFWHUL]DGRSRUODH[LVWHQFLDGHXQFXUVRGHDJXDVFDQDOL]DGRHQWUH
EORTXHV VLJXLHQGR OD GLUHFFLyQ DSUR[LPDGD 1( YHU ILJXUD  \ I (VWD
GLVFRQWLQXLGDGHVWiGHOLPLWDGDSRUXQHVFDUSHURFRVRDOQRUWH\SRUUHVWRVGHXQDVHVWUXFWXUDV
DFDVWLOODGDVGHSHTXHxDHQWLGDGDOVXU(VWDVHVWUXFWXUDVDFDVWLOODGDVKDQVLGRDUUDVDGDVSRUOD
FDtGDGHEORTXHVGHVGHODYHUWLHQWHVXUSURYRFDQGRLQFOXVLYHODURWDFLyQ\GHVSOD]DPLHQWRGHO
FDVWLOORGHEORTXHVDIDYRUGHOFRQRGHOWDOXGYHUILJXUDE(QODODGHUDQRUWHHOWDOXG
HVWiFRUWDGRSRUXQDGLDFODVDGHGLUHFFLyQDSUR[LPDGD1(\TXHSDUHFHGLULJLUHOGUHQDMH
VXEWHUUiQHR HQ HO WUDPR PHGLREDMR GH HVWH VLVWHPD$JXDV DEDMR GH HVWD LQWHUVHFFLyQ ODV
FDtGDVGHEORTXHVSURYLHQHQGHDPEDVYHUWLHQWHV\VHVXSHUSRQHQFRQILJXUDQGRFRQEORTXHV
GHPHQRUWDPDxRXQFRQRGHWDOXGGHSRFDSRWHQFLDEDMRHOTXHFLUFXODLQDFFHVLEOHHOFXUVR
VXEWHUUiQHRGH2&LEUR/RFDOPHQWH VHKDQ ORFDOL]DGRDOJXQDVERFDVTXHSHUPLWHQ DFFHGHU
KDVWDHOFXUVRGHDJXDTXHFLUFXODFRPSOHWDPHQWHGLIXVR
 (OFXUVRHVHQJHQHUDODQDVWRPRVDGRFRQFLUFXODFLyQGLIXVDHQHOIRQGRGHODYDJXDGD
SULQFLSDOPHQWHHQSHUtRGRV WRUUHQFLDOHVDXQTXH ORV WUDPRVGHOFXUVRPHGLRJXLDGRVSRU ODV
GLVFRQWLQXLGDGHV UHIHUHQFLDGDV DQWHULRUPHQWH \ FRQILJXUDGRV SRU ORV UHWD]RV GH ORV WDOXGHV
URFRVRV HQWHUUDGRV EDMR OD FRODGD GH EORTXHV SUHVHQWDQ XQD FLUFXODFLyQ HQ XQ FDQDO VHPL
HVWUXFWXUDOGHSHUILOHVFDORQDGR6HKDQDSUHFLDGRDOJXQDVVXSHUILFLHVOLJHUDPHQWHSXOLGDVSRU
ODHURVLyQSHURHQJHQHUDOODVVXSHUILFLHVVRQJUDQXGDVHLUUHJXODUHV\QRVHKDQHYLGHQFLDGR
IRUPDVGHHURVLyQPDUPLWDVDFDQDODGXUDVQRWFKHV
 $ORODUJRGHOFXUVRVHIRUPDQGHSyVLWRVGHSRFDHQWLGDGJHQHUDOPHQWHIRUPDGRVSRU
FDQWRVDQJXORVRV\JUDYDVSRFRHURVLRQDGDV$VRFLDGDVDHVWRVGHSyVLWRVVHKDHYLGHQFLDGROD
SUHVHQFLD GH IUDJPHQWRV FHUiPLFRV FRQ SRFD URGDGXUD \ SUHVHUYDQGR LQFOXVLYH OD
GHFRUDFLyQFRQHGDGHV7/GHDND%36$1-85-2HWDOVL
ELHQ VHKDQ LGHQWLILFDGRPDWHULDOHV FRQ WLSRORJtDVGHHGDGHVPXFKRPiVDQWLJXDV<D VHKD
LQGLFDGRTXHHOFXUVRHVSUHGRPLQDQWHPHQWHWRUUHQFLDOORTXHFRQOOHYDHODVXPLUTXHSDUWHGH
ORV PDWHULDOHV SURFHGHQ GH ORV HVSDFLRV PiV DPSOLRV VLWXDGRV HQWUH HO FXUVR PHGLR \ HO
VXPLGHURGHHVWHVLVWHPDDJXDVDUULED




)LJXUD&DVDGR'HPRD9LVWDH[WHULRU6HWUDWDUtDGHXQGHVOL]DPLHQWRKDFLDODYDJXDGDDIDYRUGHOD
HVWUXFWXUDGHODMDVEWRSRJUDItDSODQWDPRUIROyJLFD([LVWHXQ]DSDPLHQWRHQODEDVHGHOHVFDUSHVXU(QHOVH
ORFDOL]DQ ORV HVSHOHRWHPDV GH SLJRWLWD \ ySDOR$ (Q HO FHQWUR GH HVWH HVSDFLR WRSRJUiILR VH KD VHxDODGR OD
VLWXDFLyQGHO\XQTXH\IUDJXDVXEWHUUiQHD7RSRJUDItDGHEDVHHQ9$48(,52HWDO
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


)LJXUD6LVWHPDGH2&LEURHQVXFXUVRDOWR'LDFODVDGHGLUHFFLyQDSUR[LPDGD1(TXHFDQDOL]DHO
FXUVR VXEWHUUiQHR HQWUH HO HVFDUSH URFRVR GH OD YHUWLHQWH QRUWH GHUHFKD \ UHWD]RV GH HVWUXFWXUDV DFDVWLOODGDV
L]TXLHUGDVHPLHQWHUUDGDV\SDUFLDOPHQWHEDVFXODGDVSRUHOLPSDFWRGHODFRODGDGHEORTXHV



)LJXUD6LVWHPDGH2&LEURD9LVWDJHQHUDOGHOUtRGHEORTXHV)RWRJUDItDWRPDGDGHVGHODVXUJHQFLDGH
HVWHVLVWHPD/RVEORTXHVUHOOHQDODYDJXDGDHQWRGDVXORQJLWXGDXQTXHFRQGLIHUHQWHSRWHQFLDEDSR\RGHORV
EORTXHVFDtGRVGHODYHUWLHQWHVXUFRQWUDHOHVFDUSHGHODYHUWLHQWHQRUWHFYLVWDIURQWDOGHODFRODGDGHEORTXHV
SURYHQLHQWHGHODYHUWLHQWHVXU

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

)LJXUD6LVWHPDGH2&LEURHQVXFXUVRDOWR'LDFODVDGHGLUHFFLyQDSUR[LPDGD1(TXHFDQDOL]DHO
FXUVR VXEWHUUiQHR HQWUH HO HVFDUSH URFRVR GH OD YHUWLHQWH QRUWH GHUHFKD \ UHWD]RV GH HVWUXFWXUDV DFDVWLOODGDV
L]TXLHUGDVHPLHQWHUUDGDV\SDUFLDOPHQWHEDVFXODGDVSRUHOLPSDFWRGHODFRODGDGHEORTXHV



)LJXUD6LVWHPDGH2&LEURD9LVWDJHQHUDOGHOUtRGHEORTXHV)RWRJUDItDWRPDGDGHVGHODVXUJHQFLDGH
HVWHVLVWHPD/RVEORTXHVUHOOHQDODYDJXDGDHQWRGDVXORQJLWXGDXQTXHFRQGLIHUHQWHSRWHQFLDEDSR\RGHORV
EORTXHVFDtGRVGHODYHUWLHQWHVXUFRQWUDHOHVFDUSHGHODYHUWLHQWHQRUWHFYLVWDIURQWDOGHODFRODGDGHEORTXHV
SURYHQLHQWHGHODYHUWLHQWHVXU

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
DQJXORVRV \ IUDJPHQWRV GH URFD \ FHUiPLFD PRVWUDQGR HVFDVR RUGHQDPLHQWR \ HURVLyQ H EORTXH URWR D
FRPSUHVLyQ1yWHVHHOGHVDUUROORGHHVSHOHRWHPDVHQVXEDVHFDSLODULGDG" IFLUFXODFLyQGHOFXUVRHQWUH ORV
EORTXHVHQODVSUR[LPLGDGHVGHOVXPLGHUR1RVHHYLGHQFLDQKXHOODVGHHURVLyQ

 (O VLVWHPD GH 2 &LEUR HV GH ORV SRFDV FXHYDV HQ JUDQLWRV HQ ORV TXH QR VH KDQ
ORFDOL]DGRGHSyVLWRVGHSLJRWLWDORTXHSRGUtDGHEHUVHDODDXVHQFLDGHVXHORVOHQHOPDFL]R
GH 2 3LQGR $EXQGDQ ORV HVSHOHRWHPDV GH ySDOR ELRJpQLFR FRQ XQ DEDQLFR DPSOLR GH
PRUIRORJtDV 6H HYLGHQFLDQ GHSyVLWRV DVRFLDGRV D HVFRUUHQWtD FRQFHQWUiQGRVH ORV
ELRHVSHOHRWHPDV HQ ODV DULDVWDV \ VXSHUILFLHV KDFLD ODVTXH VH FRQFHQWUD HO DJXD 7DPELpQ
GHSyVLWRV FROJDGRV \ DVRFLDGRV D ORV SXQWRV GH FRQWDFWR GH EORTXHV 7DPELpQ DSDUHFHQ
DVRFLDGRVDILVXUDV\MXQWDVDELHUWDVSUHGRPLQDQGRODVIRUPDVQRGXODUHVGHJUDQWDPDxRHQ
ODVVXSHUILFLHVLQFOLQDGDVQRH[WUDSORPDGDVRVHDPD\RUWDPDxRHQODVIRUPDVSUHVHQWHVHQ
ODVVXSHUILFLHVGHSHQGLHQWHSRVLWLYD


 /RV VLVWHPDV GH FXHYDV GHVFULWRV KDVWD DKRUD FRQILJXUDQ VX HVSDFLR VXEWHUUiQHR
SULQFLSDOPHQWH HQ HO ³FDQDO´ WHFKDGR SRU ORV EORTXHV FDtGRV 6LQ HPEDUJR FXDQGR VH
FRPELQDQYDULDVIDVHVGHPRYLPLHQWRVRFXDQGRORVPRYLPLHQWRVQRVRQSDUDOHORVDOHMHGH
ODYDJXDGDORVEORTXHVSXHGHQGHILQLUHVSDFLRVVXEWHUUiQHRVLQWHUFRQHFWDGRVHQVXWRWDOLGDG
R QR \ TXH GHVFULEHQ ³DUFRV´ SDUDOHORV DO IUHQWH GH GHVOL]DPLHQWR OR TXH GD OXJDU D OD
H[LVWHQFLDGHJDOHUtDVSDUDOHODVQRVXSHUSXHVWDVQRFRQVWLWXLUtDQQLYHOHVFRQH[WHQVLyQOLQHDO
VLJXLHQGRHOIUHQWHGHOGHVOL]DPLHQWR\HQGLVWLQWDVFRWDVDORODUJRGHODODGHUD
 8QHMHPSORORWHQHPRVHQORVVLVWHPDVGHFXHYDVGH$&XQFKRVDHQ$OGiQ&DQJDV
3RQWHYHGUD(VWDVFXHYDVVHHPSOD]DQHQXQDJUDQLRGRULWDFRQPHJDFULVWDOHV IHOGHVSiWLFRV
0$*1$  ,*0(  /DV FXHYDV VH KDQ GHVDUUROODGR HQ XQD DFXPXODFLyQ GH
EORTXHVDORODUJRGHXQDYDJXDGDGHGLUHFFyQ1(/RVEORTXHVSURYLHQHQSULQFLSDOPHQWH
GHOFRODSVRGHXQHVFDUSHREOtFXRFRQ UHVSHFWRDOHMHGH ODYDJXDGD3DUDOHODVDO IUHQWHGHO
GHVOL]DPLHQWR H[LVWHQ YDULDV FXHYDV FXDQGR PHQRV VH KDQ LGHQWLILFDGR WUHV QR

)LJXUD  2UWRLPDJHQ FHQWUDGD HQ HO VLVWHPD GHO Cibro 6REUH HO UtR GH EORTXHV VH KDQ VHxDOL]DGR ORV
HOHPHQWRVPiVUHOHYDQWHV/DVOtQHDVUHFWDVYHUGHVPDUFDQODVGRVGLDFODVDVSULQFLSDOHV\TXHFRQILJXUDQHOFXUVR
VXEWHUUiQHRGHOVLVWHPDHQVXWUDPRFHQWUDO/DVOtQHDVPDJHQWDVVHxDODQORVHVFDUSHVURFRVRVRVTXHOLPLWDQHO
VLVWHPD/DVOtQHDVRQGXODGDVYHUGHVVHxDODQODVFDEH]DVGHORVFRODSVRV(QD]XOVHPDUFDHOFXUVRVXEWHUUiQHR
HQORVWUDPRVTXHVHKDYLVLWDGR)XHQWH*RRJOH0DSV 



)LJXUD6LVWHPDGH2&LEUR$(VSHOHRWHPDVGHySDOR$GHVDUUROODGRVVREUHXQEORTXHEHVSHOHRWHPDV
GHWHFKRGHVDUUROORGHODFRVWUDDVRFLDGDDODILVXUDFEORTXHFRQVXSHUILFLHSXOLGDHVSHMRGHIDOODGHSHTXHxR
WDPDxR DFWXDQGR GH SXQWDO \ DSR\R GH ORV JUDQGHV EORTXHV GHO WHFKR G GHSyVLWRV IRUPDGRV SRU FDQWRV
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
DQJXORVRV \ IUDJPHQWRV GH URFD \ FHUiPLFD PRVWUDQGR HVFDVR RUGHQDPLHQWR \ HURVLyQ H EORTXH URWR D
FRPSUHVLyQ1yWHVHHOGHVDUUROORGHHVSHOHRWHPDVHQVXEDVHFDSLODULGDG" IFLUFXODFLyQGHOFXUVRHQWUH ORV
EORTXHVHQODVSUR[LPLGDGHVGHOVXPLGHUR1RVHHYLGHQFLDQKXHOODVGHHURVLyQ

 (O VLVWHPD GH 2 &LEUR HV GH ORV SRFDV FXHYDV HQ JUDQLWRV HQ ORV TXH QR VH KDQ
ORFDOL]DGRGHSyVLWRVGHSLJRWLWDORTXHSRGUtDGHEHUVHDODDXVHQFLDGHVXHORVOHQHOPDFL]R
GH 2 3LQGR $EXQGDQ ORV HVSHOHRWHPDV GH ySDOR ELRJpQLFR FRQ XQ DEDQLFR DPSOLR GH
PRUIRORJtDV 6H HYLGHQFLDQ GHSyVLWRV DVRFLDGRV D HVFRUUHQWtD FRQFHQWUiQGRVH ORV
ELRHVSHOHRWHPDV HQ ODV DULDVWDV \ VXSHUILFLHV KDFLD ODVTXH VH FRQFHQWUD HO DJXD 7DPELpQ
GHSyVLWRV FROJDGRV \ DVRFLDGRV D ORV SXQWRV GH FRQWDFWR GH EORTXHV 7DPELpQ DSDUHFHQ
DVRFLDGRVDILVXUDV\MXQWDVDELHUWDVSUHGRPLQDQGRODVIRUPDVQRGXODUHVGHJUDQWDPDxRHQ
ODVVXSHUILFLHVLQFOLQDGDVQRH[WUDSORPDGDVRVHDPD\RUWDPDxRHQODVIRUPDVSUHVHQWHVHQ
ODVVXSHUILFLHVGHSHQGLHQWHSRVLWLYD


 /RV VLVWHPDV GH FXHYDV GHVFULWRV KDVWD DKRUD FRQILJXUDQ VX HVSDFLR VXEWHUUiQHR
SULQFLSDOPHQWH HQ HO ³FDQDO´ WHFKDGR SRU ORV EORTXHV FDtGRV 6LQ HPEDUJR FXDQGR VH
FRPELQDQYDULDVIDVHVGHPRYLPLHQWRVRFXDQGRORVPRYLPLHQWRVQRVRQSDUDOHORVDOHMHGH
ODYDJXDGDORVEORTXHVSXHGHQGHILQLUHVSDFLRVVXEWHUUiQHRVLQWHUFRQHFWDGRVHQVXWRWDOLGDG
R QR \ TXH GHVFULEHQ ³DUFRV´ SDUDOHORV DO IUHQWH GH GHVOL]DPLHQWR OR TXH GD OXJDU D OD
H[LVWHQFLDGHJDOHUtDVSDUDOHODVQRVXSHUSXHVWDVQRFRQVWLWXLUtDQQLYHOHVFRQH[WHQVLyQOLQHDO
VLJXLHQGRHOIUHQWHGHOGHVOL]DPLHQWR\HQGLVWLQWDVFRWDVDORODUJRGHODODGHUD
 8QHMHPSORORWHQHPRVHQORVVLVWHPDVGHFXHYDVGH$&XQFKRVDHQ$OGiQ&DQJDV
3RQWHYHGUD(VWDVFXHYDVVHHPSOD]DQHQXQDJUDQLRGRULWDFRQPHJDFULVWDOHV IHOGHVSiWLFRV
0$*1$  ,*0(  /DV FXHYDV VH KDQ GHVDUUROODGR HQ XQD DFXPXODFLyQ GH
EORTXHVDORODUJRGHXQDYDJXDGDGHGLUHFFyQ1(/RVEORTXHVSURYLHQHQSULQFLSDOPHQWH
GHOFRODSVRGHXQHVFDUSHREOtFXRFRQ UHVSHFWRDOHMHGH ODYDJXDGD3DUDOHODVDO IUHQWHGHO
GHVOL]DPLHQWR H[LVWHQ YDULDV FXHYDV FXDQGR PHQRV VH KDQ LGHQWLILFDGR WUHV QR

)LJXUD  2UWRLPDJHQ FHQWUDGD HQ HO VLVWHPD GHO Cibro 6REUH HO UtR GH EORTXHV VH KDQ VHxDOL]DGR ORV
HOHPHQWRVPiVUHOHYDQWHV/DVOtQHDVUHFWDVYHUGHVPDUFDQODVGRVGLDFODVDVSULQFLSDOHV\TXHFRQILJXUDQHOFXUVR
VXEWHUUiQHRGHOVLVWHPDHQVXWUDPRFHQWUDO/DVOtQHDVPDJHQWDVVHxDODQORVHVFDUSHVURFRVRVRVTXHOLPLWDQHO
VLVWHPD/DVOtQHDVRQGXODGDVYHUGHVVHxDODQODVFDEH]DVGHORVFRODSVRV(QD]XOVHPDUFDHOFXUVRVXEWHUUiQHR
HQORVWUDPRVTXHVHKDYLVLWDGR)XHQWH*RRJOH0DSV 



)LJXUD6LVWHPDGH2&LEUR$(VSHOHRWHPDVGHySDOR$GHVDUUROODGRVVREUHXQEORTXHEHVSHOHRWHPDV
GHWHFKRGHVDUUROORGHODFRVWUDDVRFLDGDDODILVXUDFEORTXHFRQVXSHUILFLHSXOLGDHVSHMRGHIDOODGHSHTXHxR
WDPDxR DFWXDQGR GH SXQWDO \ DSR\R GH ORV JUDQGHV EORTXHV GHO WHFKR G GHSyVLWRV IRUPDGRV SRU FDQWRV
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


)LJXUD6LVWHPDGHA CunchosaDYLVWDJHQHUDOGHODYDJXDGD/DFXUYDWXUDGHODLPDJHQHVGHELGRDOD
IRWRJUDItD SDQRUiPLFD /RV GHVOL]DPLHQWRV VRQ SDUDOHORV D OD YDJXDGD VREUH HO TXH VH VXSHUSRQH XQ FRODSVR
DVRFLDGRD OD IDOOD WUDQVYHUVDO E IRWRJUDItD WRPDGDHQ ODYDJXDGDDSLpGHOHVFDUSHSULQFLSDO FYLVWDGH OD
FRODGDGHEORTXHVTXHFRQILJXUDQHO VLVWHPDGHVGH ODSOD\DGH/DJRHODV6HSXHGHDSUHFLDUFRPR ORVEORTXHV
FDtGRVKDQDOFDQ]DGRHOQLYHOGHSOD\D 


LQWHUFRQHFWDGDV DXQTXH VL FRPSDUWHQ ODV DJXDV TXH GUHQDQ D WUDYpV GH HOODV \ VLWXDGDV HQ
GLIHUHQWHV FRWDV 6RODPHQWH VH KDQ WRSRJUDILDGR ODV FXHYDV DVRFLDGDV DO FXUVR SULQFLSDO/D
ILJXUDPXHVWUDXQDYLVWDDpUHDGHOD]RQDGHODFDYLGDGVREUHODTXHVHKDQVHxDODGRORV
UDVJRVPiVVLJQLILFDWLYRV'HVWDFDQORVHVFDORQDPLHQWRVURFRVRVSURGXFLGRVDIDYRUGHSODQRV
GH GLUHFFLyQ DSUR[LPDGD1( /DV ILJXUDV D \ EPXHVWUDQ HO HVFDUSH SULQFLSDO
FRODSVDGR \ XQD YLVWD GH OD YHUWLHQWH (VWH /D IRWRJUDItD F PXHVWUD OD VXUJHQFLD
PDQDQWLDOGHOFXUVRVXEWHUUiQHRHQODSOD\D$VXL]TXLHUGDVHDSUHFLDQYDULRVEORTXHVFDtGRV
DSR\DGRV VREUH XQ QLYHO GH SOD\D SUHH[LWHQWH IRUPDGR SRU FDQWRV URGDGRV GH JUDQLWR GH
GLYHUVRWDPDxR



 /DFXHYDSULQFLSDOWLHQHXQGHVDUUROORWRWDOGHP\SUHVHQWDXQGHVQLYHOWRWDOHQ
VHQWLGRWUDQVYHUVDODOYDOOHGHP(VWiFDUDFWHUL]DGRSRUODLQWHUFRQH[LyQGHWUHVHVSDFLRV
8QDJDOHUtDTXHWUD]DHOFXUVRGHDJXDSULQFLSDOHOFXUVRUHDOPHQWHHVDQDVWRPRVDGR\TXH
WHUPLQDHQXQDDPSOLDVDODOD6DODGHO0ROLQRYHUILJXUDHQFDStWXORFRQHYLGHQFLDV
GHXVRWURJORGLWDXQQLYHOSDUDOHORDODJDOHUtDGHOUtRSHURGHVSOD]DGRHQODYHUWLHQWH\D
P FRQ UHVSHFWR DO DQWHULRU \ XQD JDOHUtD VHPLHVWUXFWXUDO WUDQVYHUVDO SRVLEOHPHQWH XQD
DSHUWXUD D WUDFFLyQ SRU XQ GHVOL]DPLHQWR VHFXQGDULR TXH LQWHUFRQHFWD ORV GRV HVSDFLRV
DQWHULRUHV (VWD FRQILJXUDFLyQ VH UHIOHMD FODUDPHQWH WDQWR HQ OD WRSRJUDItDPRUIROyJLFD YHU
ILJXUDFRPRHQHOPRGHOR'SHUSHFWLYDLQFOXLGRHQODILJXUD
 (OFXUVRGHDJXDWLHQHWUDPRVFXELHUWRVSRUHVSHOHRWHPDVGHSLJRWLWDDTXHHQ
WUDPRVSUHVHQWDQHURVLyQVXSHUILFLDO(VWDV IRUPDVGHSRVLFLRQDOHVFXEUHQDVXYH]GHSyVLWRV
GHFDQWRVURGDGRV\FDQWRVDQJXORVRV\RWURVGHSyVLWRVKHWHURJpQHRVIRUPDQGRXQDEUHFKD
FRQJORPHUDGRYHUILJXUDETXHVHH[WLHQGHDORODUJRGHOFXUVRVXEWHUUiQHR

)LJXUD2UWRLPDJHQGHOVLVWHPDGHA Cunchosa(OPRGHOR'GHODFDYLGDGVHKDH[SRUWDGRFRPR.0/
SDUDVXLQFOXVLyQFRPRFDSDVREUHODRUWRLPDJHQD]XORVFXUR(QYHUGHVHVHxDODQORVSODQRVGHFRODSVRGHO
HVFDUSH 1((QPDJHQWD ODGLUHFFLyQGH ODYDJXDGD 1(+DFLHQGRXVRGHO VtPEROR ³VKHHWLQJZLWK
VOLGLQJ´YHUDSDUWDGRVHLQGLFDQODVGLUHFFLRQHVGHGHVOL]DPLHQWR\FRODSVRSULQFLSDOHV&RQHOVtPEROR
RPHJDVHVHxDODQODVVLWXDFLRQHVGHDEULJRV\FDYLGDGHVDLVODGDVSHURDVRFLDGDVDODDFXPXODFLyQGHEORTXHV\
PRYLPLHQWRVHQHVWDYDJXDGD)XHQWHGHODRUWRLPDJHQ*RRJOH(DUWK 
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


)LJXUD6LVWHPDGHA CunchosaDYLVWDJHQHUDOGHODYDJXDGD/DFXUYDWXUDGHODLPDJHQHVGHELGRDOD
IRWRJUDItD SDQRUiPLFD /RV GHVOL]DPLHQWRV VRQ SDUDOHORV D OD YDJXDGD VREUH HO TXH VH VXSHUSRQH XQ FRODSVR
DVRFLDGRD OD IDOOD WUDQVYHUVDO E IRWRJUDItD WRPDGDHQ ODYDJXDGDDSLpGHOHVFDUSHSULQFLSDO FYLVWDGH OD
FRODGDGHEORTXHVTXHFRQILJXUDQHO VLVWHPDGHVGH ODSOD\DGH/DJRHODV6HSXHGHDSUHFLDUFRPR ORVEORTXHV
FDtGRVKDQDOFDQ]DGRHOQLYHOGHSOD\D 


LQWHUFRQHFWDGDV DXQTXH VL FRPSDUWHQ ODV DJXDV TXH GUHQDQ D WUDYpV GH HOODV \ VLWXDGDV HQ
GLIHUHQWHV FRWDV 6RODPHQWH VH KDQ WRSRJUDILDGR ODV FXHYDV DVRFLDGDV DO FXUVR SULQFLSDO/D
ILJXUDPXHVWUDXQDYLVWDDpUHDGHOD]RQDGHODFDYLGDGVREUHODTXHVHKDQVHxDODGRORV
UDVJRVPiVVLJQLILFDWLYRV'HVWDFDQORVHVFDORQDPLHQWRVURFRVRVSURGXFLGRVDIDYRUGHSODQRV
GH GLUHFFLyQ DSUR[LPDGD1( /DV ILJXUDV D \ EPXHVWUDQ HO HVFDUSH SULQFLSDO
FRODSVDGR \ XQD YLVWD GH OD YHUWLHQWH (VWH /D IRWRJUDItD F PXHVWUD OD VXUJHQFLD
PDQDQWLDOGHOFXUVRVXEWHUUiQHRHQODSOD\D$VXL]TXLHUGDVHDSUHFLDQYDULRVEORTXHVFDtGRV
DSR\DGRV VREUH XQ QLYHO GH SOD\D SUHH[LWHQWH IRUPDGR SRU FDQWRV URGDGRV GH JUDQLWR GH
GLYHUVRWDPDxR



 /DFXHYDSULQFLSDOWLHQHXQGHVDUUROORWRWDOGHP\SUHVHQWDXQGHVQLYHOWRWDOHQ
VHQWLGRWUDQVYHUVDODOYDOOHGHP(VWiFDUDFWHUL]DGRSRUODLQWHUFRQH[LyQGHWUHVHVSDFLRV
8QDJDOHUtDTXHWUD]DHOFXUVRGHDJXDSULQFLSDOHOFXUVRUHDOPHQWHHVDQDVWRPRVDGR\TXH
WHUPLQDHQXQDDPSOLDVDODOD6DODGHO0ROLQRYHUILJXUDHQFDStWXORFRQHYLGHQFLDV
GHXVRWURJORGLWDXQQLYHOSDUDOHORDODJDOHUtDGHOUtRSHURGHVSOD]DGRHQODYHUWLHQWH\D
P FRQ UHVSHFWR DO DQWHULRU \ XQD JDOHUtD VHPLHVWUXFWXUDO WUDQVYHUVDO SRVLEOHPHQWH XQD
DSHUWXUD D WUDFFLyQ SRU XQ GHVOL]DPLHQWR VHFXQGDULR TXH LQWHUFRQHFWD ORV GRV HVSDFLRV
DQWHULRUHV (VWD FRQILJXUDFLyQ VH UHIOHMD FODUDPHQWH WDQWR HQ OD WRSRJUDItDPRUIROyJLFD YHU
ILJXUDFRPRHQHOPRGHOR'SHUSHFWLYDLQFOXLGRHQODILJXUD
 (OFXUVRGHDJXDWLHQHWUDPRVFXELHUWRVSRUHVSHOHRWHPDVGHSLJRWLWDDTXHHQ
WUDPRVSUHVHQWDQHURVLyQVXSHUILFLDO(VWDV IRUPDVGHSRVLFLRQDOHVFXEUHQDVXYH]GHSyVLWRV
GHFDQWRVURGDGRV\FDQWRVDQJXORVRV\RWURVGHSyVLWRVKHWHURJpQHRVIRUPDQGRXQDEUHFKD
FRQJORPHUDGRYHUILJXUDETXHVHH[WLHQGHDORODUJRGHOFXUVRVXEWHUUiQHR

)LJXUD2UWRLPDJHQGHOVLVWHPDGHA Cunchosa(OPRGHOR'GHODFDYLGDGVHKDH[SRUWDGRFRPR.0/
SDUDVXLQFOXVLyQFRPRFDSDVREUHODRUWRLPDJHQD]XORVFXUR(QYHUGHVHVHxDODQORVSODQRVGHFRODSVRGHO
HVFDUSH 1((QPDJHQWD ODGLUHFFLyQGH ODYDJXDGD 1(+DFLHQGRXVRGHO VtPEROR ³VKHHWLQJZLWK
VOLGLQJ´YHUDSDUWDGRVHLQGLFDQODVGLUHFFLRQHVGHGHVOL]DPLHQWR\FRODSVRSULQFLSDOHV&RQHOVtPEROR
RPHJDVHVHxDODQODVVLWXDFLRQHVGHDEULJRV\FDYLGDGHVDLVODGDVSHURDVRFLDGDVDODDFXPXODFLyQGHEORTXHV\
PRYLPLHQWRVHQHVWDYDJXDGD)XHQWHGHODRUWRLPDJHQ*RRJOH(DUWK 
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

 3XHVWR TXH ORV SURFHVRV GHSRVLFLRQDOHV VRQ LQFRPSDWLEOHV FRQ ORV GH FLUFXODFLyQ
WXUEXOHQWD \ HURVLyQ HVWDV IRUPDFLRQHV VH KDQ LQWHUSUHWDGR FRPR UHWD]RV GH HYHQWRV GH
FDPELRHQHOGUHQDMHVXEWHUiQHR/DVXSHUSRVLFLyQGHGHSyVLWRVDVRFLDGRVDIOXMRVGHGLVWLQWD
HQHUJtDODHURVLyQ\GHVWUXFFLyQGHORVHVSHOHRWHPDVTXHORVVHOODQHYLGHQFLDQODH[LVWHQFLD
GH GLVWLQWDV IDVHV HQ HO FXUVR VXEWHUUiQHR SDVDQGRGH XQ WUDQVSRUWH GH DOWD HQHUJtD FDQWRV
URGDGRV D XQD IDVH GH FHVH SUHGRPLQLR GHSRVLFLRQDO ± HVSHOHRWHPDV \ XQD SRVWHULRU
UHDFWLYDFLyQ GH PHGLD HQHUJtD FRQ HURVLyQ GH ORV HVSHOHRWHPDV \ WUDQVSRUWH GH DUHQDV \
JUDYDV
 (QHVWDFDYLGDGDEXQGDQ WDPELpQ ORVHVSHOHRWHPDVGHySDORELRJpQLFR(VWH WLSRGH
HVSHOHRWHPDV KDELWXDOPHQWH QR DSDUHFHQ DVRFLDGRV DO FXUVR GH DJXDV VH VLW~DQ VREUH ORV
EORTXHVHQWHFKRV\SDUHGHV(QHVWDFXHYDWDPELpQDSDUHFHQSUy[LPRVDOFXUVRGHDJXDHQOD
SDUWHEDMDGHODVSDUHGHV\GHORVEORTXHVTXHORGHOLPLWDQGSRVLEOHPHQWHUHODFLRQDGRV
FRQSURFHVRVFDSLODUHVDXQTXHWDPELpQHQSHTXHxRVEORTXHVDVHQWDGRVHQ]RQDVK~PHGDVGH
LQXQGDFLyQH7DPELpQ\DVRFLDGDVDDJXDVGHJRWHRDSDUHFHQIRUPDVGHIOXMR\IRUPDV
QRGXODUHV I (Q ORV QLYHOHV VXSHULRUHV WDPELpQ VH KDQ ORFDOL]DGR IRUPDV DFLFXODGDV
PLFURHVWDODFWLWDV\RWUDVIRUPDVQRGXODUHV



 $VRFLDGRVFRQORVGLVWLQWRVGHSyVLWRVDSDUHFHQIUDJPHQWRVGHFHUiPLFD\~WLOHVOtWLFRV
68$5(=  GHVFULEH HQ HVWDV FXHYDV XQ \DFLPLHQWR TXH DGVFULEHQ FRPR XQ HSLVRGLR
DQWLJXRGHQWURGHO1HROtWLFRJDOOHJR\FRQILJXUDGRHQGRVQ~FOHRVGLIHUHQFLDGRVHOSULPHUR

)LJXUD0RGHORGHULYDGRSHUVSHFWLYDGHO6LVWHPDGHA Cunchosa3DUDIDFLOLWDUVXLQWHUSUHWDFLyQVHXVDXQ
PRGRGHJUDGDGRGHFRORUHQIXQFLyQGHODSURIXQGLGDG6HKDSUR\HFWDGRHQSHUVSHFWLYDHOHMHGHOYDJXDGDWDO\
FRPR DSDUHFH HQ OD RUWRLPDJHQ DQWHULRU PDJHQWD \ VtPERORV DX[LOLDUHV SDUD UHSUHVHQWDU ODV GLUHFFLRQHV
SULQFLSDOHVGHPRYLPLHQWR 



)LJXUD  7RSRJUDItD PRUIROyJLFD GHO 6LVWHPD GH $ &XQFKRVD 6REUH OD WRSRJUDItD VH KDQ VHxDOL]DGR ORV
PDWHULDOHV DUTXHROyJLFRV REVHUYDGRV GXUDQWH ORV WUDEDMRV WRSRJUiILFRV WDQWR ORV OtWLFRV FRPR ORV FHUiPLFRV
'HVWDFDQ HVSHFLDOPHQWH ORV FRQMXQWRV GH HVSHOHRWHPDV GH ySDOR ELRJpQLFR \ TXH VH SUHVHQWDQ HQ WRGRV ORV
QLYHOHVGHFDYLGDG7DPELpQ ORVGHSyVLWRVGHSLJRWLWD  ORFDOL]DGRVHQHO FXUVRDFWLYR\TXH IRVLOL]DQD VXYH]
GHSyVLWRVIOXYLDOHVSUHH[LVWHQWHV7RSRJUDItDEDVH5&RVWDV\09DTXHLUR
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

 3XHVWR TXH ORV SURFHVRV GHSRVLFLRQDOHV VRQ LQFRPSDWLEOHV FRQ ORV GH FLUFXODFLyQ
WXUEXOHQWD \ HURVLyQ HVWDV IRUPDFLRQHV VH KDQ LQWHUSUHWDGR FRPR UHWD]RV GH HYHQWRV GH
FDPELRHQHOGUHQDMHVXEWHUiQHR/DVXSHUSRVLFLyQGHGHSyVLWRVDVRFLDGRVDIOXMRVGHGLVWLQWD
HQHUJtDODHURVLyQ\GHVWUXFFLyQGHORVHVSHOHRWHPDVTXHORVVHOODQHYLGHQFLDQODH[LVWHQFLD
GH GLVWLQWDV IDVHV HQ HO FXUVR VXEWHUUiQHR SDVDQGRGH XQ WUDQVSRUWH GH DOWD HQHUJtD FDQWRV
URGDGRV D XQD IDVH GH FHVH SUHGRPLQLR GHSRVLFLRQDO ± HVSHOHRWHPDV \ XQD SRVWHULRU
UHDFWLYDFLyQ GH PHGLD HQHUJtD FRQ HURVLyQ GH ORV HVSHOHRWHPDV \ WUDQVSRUWH GH DUHQDV \
JUDYDV
 (QHVWDFDYLGDGDEXQGDQ WDPELpQ ORVHVSHOHRWHPDVGHySDORELRJpQLFR(VWH WLSRGH
HVSHOHRWHPDV KDELWXDOPHQWH QR DSDUHFHQ DVRFLDGRV DO FXUVR GH DJXDV VH VLW~DQ VREUH ORV
EORTXHVHQWHFKRV\SDUHGHV(QHVWDFXHYDWDPELpQDSDUHFHQSUy[LPRVDOFXUVRGHDJXDHQOD
SDUWHEDMDGHODVSDUHGHV\GHORVEORTXHVTXHORGHOLPLWDQGSRVLEOHPHQWHUHODFLRQDGRV
FRQSURFHVRVFDSLODUHVDXQTXHWDPELpQHQSHTXHxRVEORTXHVDVHQWDGRVHQ]RQDVK~PHGDVGH
LQXQGDFLyQH7DPELpQ\DVRFLDGDVDDJXDVGHJRWHRDSDUHFHQIRUPDVGHIOXMR\IRUPDV
QRGXODUHV I (Q ORV QLYHOHV VXSHULRUHV WDPELpQ VH KDQ ORFDOL]DGR IRUPDV DFLFXODGDV
PLFURHVWDODFWLWDV\RWUDVIRUPDVQRGXODUHV



 $VRFLDGRVFRQORVGLVWLQWRVGHSyVLWRVDSDUHFHQIUDJPHQWRVGHFHUiPLFD\~WLOHVOtWLFRV
68$5(=  GHVFULEH HQ HVWDV FXHYDV XQ \DFLPLHQWR TXH DGVFULEHQ FRPR XQ HSLVRGLR
DQWLJXRGHQWURGHO1HROtWLFRJDOOHJR\FRQILJXUDGRHQGRVQ~FOHRVGLIHUHQFLDGRVHOSULPHUR

)LJXUD0RGHORGHULYDGRSHUVSHFWLYDGHO6LVWHPDGHA Cunchosa3DUDIDFLOLWDUVXLQWHUSUHWDFLyQVHXVDXQ
PRGRGHJUDGDGRGHFRORUHQIXQFLyQGHODSURIXQGLGDG6HKDSUR\HFWDGRHQSHUVSHFWLYDHOHMHGHOYDJXDGDWDO\
FRPR DSDUHFH HQ OD RUWRLPDJHQ DQWHULRU PDJHQWD \ VtPERORV DX[LOLDUHV SDUD UHSUHVHQWDU ODV GLUHFFLRQHV
SULQFLSDOHVGHPRYLPLHQWR 



)LJXUD  7RSRJUDItD PRUIROyJLFD GHO 6LVWHPD GH $ &XQFKRVD 6REUH OD WRSRJUDItD VH KDQ VHxDOL]DGR ORV
PDWHULDOHV DUTXHROyJLFRV REVHUYDGRV GXUDQWH ORV WUDEDMRV WRSRJUiILFRV WDQWR ORV OtWLFRV FRPR ORV FHUiPLFRV
'HVWDFDQ HVSHFLDOPHQWH ORV FRQMXQWRV GH HVSHOHRWHPDV GH ySDOR ELRJpQLFR \ TXH VH SUHVHQWDQ HQ WRGRV ORV
QLYHOHVGHFDYLGDG7DPELpQ ORVGHSyVLWRVGHSLJRWLWD  ORFDOL]DGRVHQHO FXUVRDFWLYR\TXH IRVLOL]DQD VXYH]
GHSyVLWRVIOXYLDOHVSUHH[LVWHQWHV7RSRJUDItDEDVH5&RVWDV\09DTXHLUR
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
 &RQYLHQH GHVWDFDU TXH HVWH VLVWHPD GH FXHYDV VH ORFDOL]D SRU GHEDMR GH OD FRWD
FRUUHVSRQGLHQWHDODPi[LPDWUDQVJUHVLyQPDULQDGXUDQWHHO3OHLVWRFHQR9,'$/520$1,
FRPXQLFDFLyQSHUVRQDO ORTXHFRQOOHYDFRQVLGHUDU ODSRVLELOLGDGGHTXHHOVLVWHPDKXELHUD
HVWDGRVXPHUJLGRDVtFRPRVXLQWHUDFFLyQFRQHOPDUGXUDQWHVXHPSOD]DPLHQWRHQOtQHDGH
FRVWD6HKDQ ORFDOL]DGRDOJXQRVGHSyVLWRVDUHQRVRVFROJDGRV YHU ILJXUDDSHURQRVH
GLVSRQHQGHUHVXOWDGRVPRUIROyJLFRV3RURWURODGRODPRUIRORJtDGHODFRVWDHQWUH/DJRHODV\
&DER8GUDHVPX\VLPLODU(QOD]RQDLQWHUPDUHDODIORUDQGRPRVJUDQtWLFRVGHGLYHUVDHQWLGDG
TXH SUHVHQWDQ DFXPXODFLRQHV GH EORTXHV HQ VX ³FLPD´ R GLV\XQFLRQHV GH EORTXHV FRQ
SHTXHxRVGHVOL]DPLHQWRVDIDYRUGHORVSODQRVGHGLVFRQWLQXLGDGGHODHVWUXFWXUDGHODMDV
 /DVRUWRLPiJHQHVGH ODFRVWDPXHVWUDQ LQFOXVRGRPRVJUDQtWLFRVVXPHUJLGRVFRQ ODV
PLVPDV DFXPXODFLRQHV\ WUD]DVGHGHVOL]DPLHQWR< OD FDUWRJUDItDPDUtWLPDFRVWHUDSHUPLWH
SUHVXPLU D SDUWLU GH ODV FRWDV GH QLYHO OD H[LVWHQFLD GH XQD YHUWLHQWH UHODWLYDPHQWH
SURQXQFLDGDVLPLODUDODREVHUYDGDSRUHQFLPDGHOQLYHOGHOPDU\TXHDOFDQ]DORVPGH
SURIXQGLGDG$OJXQRV VXEPDULQLVWDV GH OD ]RQD VHxDODQ OD H[LVWHQFLD GH DFXPXODFLRQHV GH
JUDQGHVEORTXHVFRP3HUV\TXHVLQPiVGDWRVFDEHLQWHUSUHWDUVHFRPRHOFRODSVRGH
XQWDOXGURFRVRVLPLODUDORVHYLGHQFLDGRVHQVXSHUILFLH



 '85$1HWDO VHxDODQXQDHVWDELOL]DFLyQGHODVFHQVRGHOQLYHOGHOPDUHQ OD
5tDGH9LJRGXUDQWHOD~OWLPDGHJODFLDFLDFLyQHQWUHORV\PKDFLDORVN\U%3FRQ
XQ DVFHQVRSRVWHULRU OHQWRGHXQRVPPDxR&RQ HVWD FRQVLGHUDFLyQ\GHSHQGLHQGRGH OD
ORFDOL]DFLyQ H[DFWD GH HVWDV DFXPXODFLRQHV VXEPDULQDV GH EORTXHV ³GH JUDQ WDPDxR´ VXV
FDYLGDGHV DVRFLDGDV SRGUtDQ KDEHU HVWDGR HPHUJLGDV GXUDQWH ORVSHUtRGRV GH RFXSDFLyQ GHO
VLVWHPDGH$&XQFKRVD
 'HQWUR GH ORV UtRV GH EORTXHV HVWXGLDGRV \ DVRFLDGRV D GHVOL]DPLHQWRV URFRVRV HQ
PDVD GHVWDFD VLQ GXGD HO VLVWHPDGH$7UDSD FRQXQGHVDUUROOR YHUWLFDO GH PHQWUH HO
VXPLGHUR SULQFLSDO \ OD VXUJHQFLD \ FRQ PiV GH  P GH GHVDUUROOR GH SDVDMHV (VWD
FDYLGDG VH HPSOD]D HQ JUDQLWR GH GRV PLFDV KRMD 0$*1$  ,*0(  \ VHUi
DQDOL]DGDHQGHWDOOHGHQWURGHOFDStWXOR
 $ QLYHO LQWHUQDFLRQDO GHVWDFD HO VLVWHPD GH *REKROR 0DEHQH 6ZD]LODQG /DV
IRWRJUDItDV GH VXSHUILFLHPXHVWUDQPRYLPLHQWRV GH JUDQGHV EORTXHV SURYHQLHQWHV GH DPEDV
YHUWLHQWHVHQWHUUDQGRHOUtR*REKROR/DGLVWDQFLDHQWUHHOVXPLGHUR\ODVXUJHQFLDHVGH
NP6&+(8(5(5HWDO9HUILJXUD

)LJXUDD'HSyVLWRDUHQRVRFROJDGRHQWUHORVEORTXHVHQHOQLYHOLQIHULRUGHA CunchosaE'HWDOOHGH
JUDQGHVEORTXHVFDtGRV\DVHQWDGRVVREUHGHSyVLWRVGHSOD\DPiVDQWLJXRV 


FRQVWLWXLGR SRU XQ ~QLFR DEULJR DLVODGR \ HO VHJXQGR SRU XQ JUXSR GH ³VDODV DJXMHURV \
JULHWDV´TXHFRQILJXUDQXQVHJXQGRDEULJRURFRVR

)LJXUD0XHVWUDULRGHHVSHOHRWHPDVGH$&XQFKRVDD&RODGDGHSLJRWLWDGHVDUUROODGDDORODUJRGHOFXUVR
DFWLYRDFWXDOPHQWHHQSURFHVRGHHURVLyQ/RVPLFURJRXUVVHFROPDWDQGHDUHQDV\ILQRVEFRODGDGHSLJRWLWD
TXH IRVLOL]D FDQWRV \ EORTXHV UHGRQGHDGRV SHTXHxRV HQ WUDPRV GHO FXUVR VXEWHUUiQHR /D HURVLyQ DFWXDO HVWi
GHVWUX\HQGR ODPDWUL] GHO FRQJORPHUDGR F GHVDUUROOR GH FRVWUDV )H0Q SRU HQFLPD GH OD ]RQD GHPi[LPD
DYHQLGD/DEDQGDK~PHGDPDUFDOD]RQDGHDIHFWDSRUFDSLODULGDGG\HDOJXQRVGHSyVLWRVGHySDORHVWiQ
DVRFLDGRVDHVWDV]RQDVK~PHGDVHQHOFRQWDFWRGHOEORTXHFRQGHSyVLWRVIOXYLDOHV(QHODFDSDEODQTXHFLQDHV
XQDFRVWUDGHFDUERQDWRVSRVLEOHPHQWHRULJLQDGDSRUDUHQDV\ELRFODVWRVSURYHQLHQWHVGHXQQLYHOGHSOD\D I
IRUPDVGHIOXMRJRWHR\HVWURPDWROLWRVGHySDOR$DVRFLDGRVDYDULRVEORTXHVVXSHUSXHVWRV(OEORTXHLQIHULRU
WDPELpQHVWiDIHFWDGRSRUODKXPHGDGH[LVWHQWHHQORVGHSyVLWRVVREUHORVTXHDSR\D

Capítulo 3. TIPOS DE CAVIDADES NATURALES DESARROLLADAS EN ROCAS MAGMÁTICAS
160 161

 &RQYLHQH GHVWDFDU TXH HVWH VLVWHPD GH FXHYDV VH ORFDOL]D SRU GHEDMR GH OD FRWD
FRUUHVSRQGLHQWHDODPi[LPDWUDQVJUHVLyQPDULQDGXUDQWHHO3OHLVWRFHQR9,'$/520$1,
FRPXQLFDFLyQSHUVRQDO ORTXHFRQOOHYDFRQVLGHUDU ODSRVLELOLGDGGHTXHHOVLVWHPDKXELHUD
HVWDGRVXPHUJLGRDVtFRPRVXLQWHUDFFLyQFRQHOPDUGXUDQWHVXHPSOD]DPLHQWRHQOtQHDGH
FRVWD6HKDQ ORFDOL]DGRDOJXQRVGHSyVLWRVDUHQRVRVFROJDGRV YHU ILJXUDDSHURQRVH
GLVSRQHQGHUHVXOWDGRVPRUIROyJLFRV3RURWURODGRODPRUIRORJtDGHODFRVWDHQWUH/DJRHODV\
&DER8GUDHVPX\VLPLODU(QOD]RQDLQWHUPDUHDODIORUDQGRPRVJUDQtWLFRVGHGLYHUVDHQWLGDG
TXH SUHVHQWDQ DFXPXODFLRQHV GH EORTXHV HQ VX ³FLPD´ R GLV\XQFLRQHV GH EORTXHV FRQ
SHTXHxRVGHVOL]DPLHQWRVDIDYRUGHORVSODQRVGHGLVFRQWLQXLGDGGHODHVWUXFWXUDGHODMDV
 /DVRUWRLPiJHQHVGH ODFRVWDPXHVWUDQ LQFOXVRGRPRVJUDQtWLFRVVXPHUJLGRVFRQ ODV
PLVPDV DFXPXODFLRQHV\ WUD]DVGHGHVOL]DPLHQWR< OD FDUWRJUDItDPDUtWLPDFRVWHUDSHUPLWH
SUHVXPLU D SDUWLU GH ODV FRWDV GH QLYHO OD H[LVWHQFLD GH XQD YHUWLHQWH UHODWLYDPHQWH
SURQXQFLDGDVLPLODUDODREVHUYDGDSRUHQFLPDGHOQLYHOGHOPDU\TXHDOFDQ]DORVPGH
SURIXQGLGDG$OJXQRV VXEPDULQLVWDV GH OD ]RQD VHxDODQ OD H[LVWHQFLD GH DFXPXODFLRQHV GH
JUDQGHVEORTXHVFRP3HUV\TXHVLQPiVGDWRVFDEHLQWHUSUHWDUVHFRPRHOFRODSVRGH
XQWDOXGURFRVRVLPLODUDORVHYLGHQFLDGRVHQVXSHUILFLH



 '85$1HWDO VHxDODQXQDHVWDELOL]DFLyQGHODVFHQVRGHOQLYHOGHOPDUHQ OD
5tDGH9LJRGXUDQWHOD~OWLPDGHJODFLDFLDFLyQHQWUHORV\PKDFLDORVN\U%3FRQ
XQ DVFHQVRSRVWHULRU OHQWRGHXQRVPPDxR&RQ HVWD FRQVLGHUDFLyQ\GHSHQGLHQGRGH OD
ORFDOL]DFLyQ H[DFWD GH HVWDV DFXPXODFLRQHV VXEPDULQDV GH EORTXHV ³GH JUDQ WDPDxR´ VXV
FDYLGDGHV DVRFLDGDV SRGUtDQ KDEHU HVWDGR HPHUJLGDV GXUDQWH ORVSHUtRGRV GH RFXSDFLyQ GHO
VLVWHPDGH$&XQFKRVD
 'HQWUR GH ORV UtRV GH EORTXHV HVWXGLDGRV \ DVRFLDGRV D GHVOL]DPLHQWRV URFRVRV HQ
PDVD GHVWDFD VLQ GXGD HO VLVWHPDGH$7UDSD FRQXQGHVDUUROOR YHUWLFDO GH PHQWUH HO
VXPLGHUR SULQFLSDO \ OD VXUJHQFLD \ FRQ PiV GH  P GH GHVDUUROOR GH SDVDMHV (VWD
FDYLGDG VH HPSOD]D HQ JUDQLWR GH GRV PLFDV KRMD 0$*1$  ,*0(  \ VHUi
DQDOL]DGDHQGHWDOOHGHQWURGHOFDStWXOR
 $ QLYHO LQWHUQDFLRQDO GHVWDFD HO VLVWHPD GH *REKROR 0DEHQH 6ZD]LODQG /DV
IRWRJUDItDV GH VXSHUILFLHPXHVWUDQPRYLPLHQWRV GH JUDQGHV EORTXHV SURYHQLHQWHV GH DPEDV
YHUWLHQWHVHQWHUUDQGRHOUtR*REKROR/DGLVWDQFLDHQWUHHOVXPLGHUR\ODVXUJHQFLDHVGH
NP6&+(8(5(5HWDO9HUILJXUD

)LJXUDD'HSyVLWRDUHQRVRFROJDGRHQWUHORVEORTXHVHQHOQLYHOLQIHULRUGHA CunchosaE'HWDOOHGH
JUDQGHVEORTXHVFDtGRV\DVHQWDGRVVREUHGHSyVLWRVGHSOD\DPiVDQWLJXRV 


FRQVWLWXLGR SRU XQ ~QLFR DEULJR DLVODGR \ HO VHJXQGR SRU XQ JUXSR GH ³VDODV DJXMHURV \
JULHWDV´TXHFRQILJXUDQXQVHJXQGRDEULJRURFRVR

)LJXUD0XHVWUDULRGHHVSHOHRWHPDVGH$&XQFKRVDD&RODGDGHSLJRWLWDGHVDUUROODGDDORODUJRGHOFXUVR
DFWLYRDFWXDOPHQWHHQSURFHVRGHHURVLyQ/RVPLFURJRXUVVHFROPDWDQGHDUHQDV\ILQRVEFRODGDGHSLJRWLWD
TXH IRVLOL]D FDQWRV \ EORTXHV UHGRQGHDGRV SHTXHxRV HQ WUDPRV GHO FXUVR VXEWHUUiQHR /D HURVLyQ DFWXDO HVWi
GHVWUX\HQGR ODPDWUL] GHO FRQJORPHUDGR F GHVDUUROOR GH FRVWUDV )H0Q SRU HQFLPD GH OD ]RQD GHPi[LPD
DYHQLGD/DEDQGDK~PHGDPDUFDOD]RQDGHDIHFWDSRUFDSLODULGDGG\HDOJXQRVGHSyVLWRVGHySDORHVWiQ
DVRFLDGRVDHVWDV]RQDVK~PHGDVHQHOFRQWDFWRGHOEORTXHFRQGHSyVLWRVIOXYLDOHV(QHODFDSDEODQTXHFLQDHV
XQDFRVWUDGHFDUERQDWRVSRVLEOHPHQWHRULJLQDGDSRUDUHQDV\ELRFODVWRVSURYHQLHQWHVGHXQQLYHOGHSOD\D I
IRUPDVGHIOXMRJRWHR\HVWURPDWROLWRVGHySDOR$DVRFLDGRVDYDULRVEORTXHVVXSHUSXHVWRV(OEORTXHLQIHULRU
WDPELpQHVWiDIHFWDGRSRUODKXPHGDGH[LVWHQWHHQORVGHSyVLWRVVREUHORVTXHDSR\D

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
0DUHVGHEORTXHVFDPSRVGHEORTXHV
 (O WpUPLQR³WDOXV FDYH´ DSDUHFHSURIXVDPHQWH HQ OD OLWHUDWXUDTXHKDFH UHIHUHQFLD DO
SVHXGRNDUVW%DMRHVWHWpUPLQRSDUHFHQLQFOXLUVHWRGDVODVFXHYDVDVRFLDGDVDPRYLPLHQWRVHQ
YHUWLHQWHV$Vt%(//$GHILQHHVWHWLSRGHFXHYDVFRPR³8QGHUJURXQGKROORZVZLWK
WKHW\SLFDOFKDRWLFGLYHUJHQFHDPRQJWKHORRVHERXOGHUVWKDWRULJLQDWHGE\WKHGHFD\RIVOLG
EORFNVRQVORSHV7KHERXOGHUVFDQRIWHQIRUPEORFNILHOGV´
 (Q HVWD 7HVLV \ SRU OD GLIHUHQFLDFLyQPRUIROyJLFD GH ORV SDVDMHV FRQVLGHUDPRV XQ
JUXSRTXHKHPRVGHQRPLQDGRFXHYDVHQPDUHVRFDPSRVGHEORTXHVGyQGHLQFOXtPRVWDQWR
ODVFXHYDVSURGXFLGDVHQODDFXPXODFLyQGHEORTXHVDOSLpGHXQHVFDUSHFRPRODVSURGXFLGDV
HQ OD FRODGD GH EORTXHV GLVWULEXLGD DO SLp GH XQ HVFDUSH YHUWLHQWH R OODQXUD SHUR TXH QR
SURGXFHQHOUHOOHQRGHOIRQGRGHXQDYDJXDGD\TXHSRUWDQWRQRLQWHUDFLRQDQFRQXQFXUVRGH
DJXDV (VWH WLSR GH FXHYDV SXHGHQ GHEHUVH WDQWR D OD FDtGD GH XQ VROR EORTXH XQ VLPSOH
GHVSUHQGLPLHQWR FRPR DO FRODSVR GH XQ HVFDUSH 3RU RWUR ODGR SXHGHQ IRUPDU FDPSRV GH
EORTXHVGHJUDQH[WHQVLyQYHUILJXUDERELHQIRUPDUXQFDRVGHEORTXHVUHODWLYDPHQWH
FRQFHQWUDGRYHUILJXUDD



 (OHMHPSORPiVVLPSOHGHFXHYDHVHOIRUPDGRSRUHOGHVSUHQGLPLHQWRRFDtGDGHXQ
VROR EORTXH IRUPDQGR XQ ~QLFR HVSDFLR VHPLRVFXUR GH SRFR GHVDUUROOR \ JHQHUDOPHQWH
FDUHQWHVGHLQWHUpV&RPRHMHPSORUHIHUHQFLDPRVODFXHYDOODPDGD$EULJRGH3HQHLWHV9LJR
3RQWHYHGUD IRUPDGD SRU OD FDtGD GH XQD JUDQ ODMD GH JUDQLWR GH IHOGHVSDWR DOFDOLQR
0$*1$,*0(LQGLYLGXDOL]DGDSRUGLDFODVDVVXEYHUWLFDOHV/DODMDKDFDtGR

)LJXUD  D &RODSVR GH XQ HVFDUSH IRUPDQGR XQD DFXPXODFLyQ UHODWLYDPHQWH FRQFHQWUDGD E FDPSR GH
EORTXHVUHVLGXDOHV 



)LJXUD  6LVWHPD GH *REKROR D &RODGD GH SLJRWLWD HQ OD ]RQD SURIXQGD GH OD FXHYD E DOWHUDFLyQ
VXEVXSHUILFLDO GHO PDFL]R GHVDUUROODGD VHJ~Q HO VLVWHPD GH GLVFRQWLQXLGDGHV F VDOD SUy[LPD D OD HQWUDGD
WXUtVWLFD)RWRJUDItDV7([HOLQFOXLGDVHQ%$8(5HWDO,QFOXLGDVFRQSHUPLVRGHVXDXWRU

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
0DUHVGHEORTXHVFDPSRVGHEORTXHV
 (O WpUPLQR³WDOXV FDYH´ DSDUHFHSURIXVDPHQWH HQ OD OLWHUDWXUDTXHKDFH UHIHUHQFLD DO
SVHXGRNDUVW%DMRHVWHWpUPLQRSDUHFHQLQFOXLUVHWRGDVODVFXHYDVDVRFLDGDVDPRYLPLHQWRVHQ
YHUWLHQWHV$Vt%(//$GHILQHHVWHWLSRGHFXHYDVFRPR³8QGHUJURXQGKROORZVZLWK
WKHW\SLFDOFKDRWLFGLYHUJHQFHDPRQJWKHORRVHERXOGHUVWKDWRULJLQDWHGE\WKHGHFD\RIVOLG
EORFNVRQVORSHV7KHERXOGHUVFDQRIWHQIRUPEORFNILHOGV´
 (Q HVWD 7HVLV \ SRU OD GLIHUHQFLDFLyQPRUIROyJLFD GH ORV SDVDMHV FRQVLGHUDPRV XQ
JUXSRTXHKHPRVGHQRPLQDGRFXHYDVHQPDUHVRFDPSRVGHEORTXHVGyQGHLQFOXtPRVWDQWR
ODVFXHYDVSURGXFLGDVHQODDFXPXODFLyQGHEORTXHVDOSLpGHXQHVFDUSHFRPRODVSURGXFLGDV
HQ OD FRODGD GH EORTXHV GLVWULEXLGD DO SLp GH XQ HVFDUSH YHUWLHQWH R OODQXUD SHUR TXH QR
SURGXFHQHOUHOOHQRGHOIRQGRGHXQDYDJXDGD\TXHSRUWDQWRQRLQWHUDFLRQDQFRQXQFXUVRGH
DJXDV (VWH WLSR GH FXHYDV SXHGHQ GHEHUVH WDQWR D OD FDtGD GH XQ VROR EORTXH XQ VLPSOH
GHVSUHQGLPLHQWR FRPR DO FRODSVR GH XQ HVFDUSH 3RU RWUR ODGR SXHGHQ IRUPDU FDPSRV GH
EORTXHVGHJUDQH[WHQVLyQYHUILJXUDERELHQIRUPDUXQFDRVGHEORTXHVUHODWLYDPHQWH
FRQFHQWUDGRYHUILJXUDD



 (OHMHPSORPiVVLPSOHGHFXHYDHVHOIRUPDGRSRUHOGHVSUHQGLPLHQWRRFDtGDGHXQ
VROR EORTXH IRUPDQGR XQ ~QLFR HVSDFLR VHPLRVFXUR GH SRFR GHVDUUROOR \ JHQHUDOPHQWH
FDUHQWHVGHLQWHUpV&RPRHMHPSORUHIHUHQFLDPRVODFXHYDOODPDGD$EULJRGH3HQHLWHV9LJR
3RQWHYHGUD IRUPDGD SRU OD FDtGD GH XQD JUDQ ODMD GH JUDQLWR GH IHOGHVSDWR DOFDOLQR
0$*1$,*0(LQGLYLGXDOL]DGDSRUGLDFODVDVVXEYHUWLFDOHV/DODMDKDFDtGR

)LJXUD  D &RODSVR GH XQ HVFDUSH IRUPDQGR XQD DFXPXODFLyQ UHODWLYDPHQWH FRQFHQWUDGD E FDPSR GH
EORTXHVUHVLGXDOHV 



)LJXUD  6LVWHPD GH *REKROR D &RODGD GH SLJRWLWD HQ OD ]RQD SURIXQGD GH OD FXHYD E DOWHUDFLyQ
VXEVXSHUILFLDO GHO PDFL]R GHVDUUROODGD VHJ~Q HO VLVWHPD GH GLVFRQWLQXLGDGHV F VDOD SUy[LPD D OD HQWUDGD
WXUtVWLFD)RWRJUDItDV7([HOLQFOXLGDVHQ%$8(5HWDO,QFOXLGDVFRQSHUPLVRGHVXDXWRU

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

)LJXUD&XHYDFruberget D3LpGHOHVFDUSH$FXPXODFLRQHV OLQHDOGHEORTXHVDQWHVGH OOHJDUDOFRODSVR
SULQFLSDO EPRUIRORJtD GH ORV SDVDMHV D SLp GHO HVFDUSH F WRSRJUDItDPRUIROyJLFD HODERUDGD D SDUWLU GH OD
RULJLQDOLQFOXLGDHQ0g51(5HWDO)RWRJUDItDV09DTXHLUR 


VREUH SDUWH GHO DIORUDPLHQWR D SLp GHO HVFDUSH HQWHUUDQGRSDUFLDOPHQWHPROLQRV QDYLFXODUHV
1HROtWLFR%URQFHLQVFXOSLGRVHQHOEDVDPHQWR(OHVSDFLRVXEWHUUiQHRDSHQDVWLHQHP6X
YDORU HV DUTXHROyJLFR SRU FXDQWR HQ ORV UHOOHQRV GH OD FDYLGDGVH KD ORFDOL]DGR XQD GH ODV
PXHODV GHPROLQR (Q HO FRQWDFWR GH OD ODMD FRQ RWURV EORTXHV VH GHVDUUROODQ GHSyVLWRV GH
ySDOR$GHSHTXHxDHQWLGDG
 6RQ WtSLFDV ODV FDYLGDGHV IRUPDGDV HQ SHTXHxRV FRODSVRV D SLp GH HVFDUSHV R GH
HVWUXFWXUDVDFDVWLOODGDVYHUILJXUD



 0g51(5HW DO  LQFOX\HYDULDV FDYLGDGHVGH WDOXGDVRFLDGDVDXQHVFDUSHGH
IDOOD\FODVLILFDQJHQpWLFDPHQWHFRPRFDYLGDGHVGHRULJHQVtVPLFRSDOHRVHLVPLFFDYH(QOD
ILJXUD  VH LQWHUSUHWD PRUIROyJLFDPHQWH OD WRSRJUDItD HVSHOHROyJLFD RULJLQDO WRPDQGR
FRPR EDVH ODV IRWRJUDItDV \ QRWDV GH FDPSR WRPDGDV GXUDQWH PL SDUWLFLSDFLyQ HQ HO QG
,QWHUQDWLRQDO&RQIHUHQFHRQ*UDQLWH&DYHV/DFDYLGDGWLHQHXQGHVDUROORGHP\XQ
GHVQLYHO HQWUHHOSXQWRPiVDOWR\PiVEDMRGH ODFRODGDGHEORTXHVGHP2WUDGH ODV
FDYLGDGHV TXH SUHVHQWDQ HV(DVWHUQ.O|YEHUJHW&DYH ORFDOL]DGD HQ XQ HVFDUSH GHPGH
DOWXUD HQ HO RHVWH GH OD SHQLQVXOD GH 7\UHV| /D FDYLGDG SUHVHQWH  P GH GHVDUUROOR HQ
GLIHUHQWHV QLYHOHV TXH VDOYDQ XQ GHVQLYHO GH  P (O DQiOLVLV UHDOL]DGR SRU 0g51(5
 LQGLFD TXH OD PDVD URFRVD TXH FRQIRUPD HO FRQR GHO WDOXG HV XQ JUDQ EORTXH
IODNH TXH URPSLy DO FDHU DO SLp GHO SUHFLSLFLR (VWD FDYLGDG HVWDUtD DVRFLDGD D XQD IDOOD
LQYHUVD&RPRUDVJRVSULQFLSDOHVHQHVWDVFXHYDVGHVWDFDQORVEORTXHVDQJXORVRV\DILODGRV
(Q ORV UHFRUULGRV VHJXLGRV GXUDQWH OD YLVLWD QR VH KDQ ORFDOL]DGR HVSHOHRWHPDV HQ HVWDV
FDYLGDGHV /D PD\RUtD GH ORV GHSyVLWRV REVHUYDGRV HVWDEDQ IRUPDGRV SRU JUDYDV \ DUHQDV
SURFHGHQWHVGHODDOWHUDFLyQ\IUDJPHQWDFLyQGHORVPDWHULDOHVDXWyFWRQRV

)LJXUDD&XHYDVSHTXHxDVIRUPDGDVSRUHOFRODSVRGHHVWUXFWXUDVDFDVWLOODGDVERSRUODFDtGDGHORV
EORTXHVDLVODGRV 
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

)LJXUD&XHYDFruberget D3LpGHOHVFDUSH$FXPXODFLRQHV OLQHDOGHEORTXHVDQWHVGH OOHJDUDOFRODSVR
SULQFLSDO EPRUIRORJtD GH ORV SDVDMHV D SLp GHO HVFDUSH F WRSRJUDItDPRUIROyJLFD HODERUDGD D SDUWLU GH OD
RULJLQDOLQFOXLGDHQ0g51(5HWDO)RWRJUDItDV09DTXHLUR 


VREUH SDUWH GHO DIORUDPLHQWR D SLp GHO HVFDUSH HQWHUUDQGRSDUFLDOPHQWHPROLQRV QDYLFXODUHV
1HROtWLFR%URQFHLQVFXOSLGRVHQHOEDVDPHQWR(OHVSDFLRVXEWHUUiQHRDSHQDVWLHQHP6X
YDORU HV DUTXHROyJLFR SRU FXDQWR HQ ORV UHOOHQRV GH OD FDYLGDGVH KD ORFDOL]DGR XQD GH ODV
PXHODV GHPROLQR (Q HO FRQWDFWR GH OD ODMD FRQ RWURV EORTXHV VH GHVDUUROODQ GHSyVLWRV GH
ySDOR$GHSHTXHxDHQWLGDG
 6RQ WtSLFDV ODV FDYLGDGHV IRUPDGDV HQ SHTXHxRV FRODSVRV D SLp GH HVFDUSHV R GH
HVWUXFWXUDVDFDVWLOODGDVYHUILJXUD



 0g51(5HW DO  LQFOX\HYDULDV FDYLGDGHVGH WDOXGDVRFLDGDVDXQHVFDUSHGH
IDOOD\FODVLILFDQJHQpWLFDPHQWHFRPRFDYLGDGHVGHRULJHQVtVPLFRSDOHRVHLVPLFFDYH(QOD
ILJXUD  VH LQWHUSUHWD PRUIROyJLFDPHQWH OD WRSRJUDItD HVSHOHROyJLFD RULJLQDO WRPDQGR
FRPR EDVH ODV IRWRJUDItDV \ QRWDV GH FDPSR WRPDGDV GXUDQWH PL SDUWLFLSDFLyQ HQ HO QG
,QWHUQDWLRQDO&RQIHUHQFHRQ*UDQLWH&DYHV/DFDYLGDGWLHQHXQGHVDUROORGHP\XQ
GHVQLYHO HQWUHHOSXQWRPiVDOWR\PiVEDMRGH ODFRODGDGHEORTXHVGHP2WUDGH ODV
FDYLGDGHV TXH SUHVHQWDQ HV(DVWHUQ.O|YEHUJHW&DYH ORFDOL]DGD HQ XQ HVFDUSH GHPGH
DOWXUD HQ HO RHVWH GH OD SHQLQVXOD GH 7\UHV| /D FDYLGDG SUHVHQWH  P GH GHVDUUROOR HQ
GLIHUHQWHV QLYHOHV TXH VDOYDQ XQ GHVQLYHO GH  P (O DQiOLVLV UHDOL]DGR SRU 0g51(5
 LQGLFD TXH OD PDVD URFRVD TXH FRQIRUPD HO FRQR GHO WDOXG HV XQ JUDQ EORTXH
IODNH TXH URPSLy DO FDHU DO SLp GHO SUHFLSLFLR (VWD FDYLGDG HVWDUtD DVRFLDGD D XQD IDOOD
LQYHUVD&RPRUDVJRVSULQFLSDOHVHQHVWDVFXHYDVGHVWDFDQORVEORTXHVDQJXORVRV\DILODGRV
(Q ORV UHFRUULGRV VHJXLGRV GXUDQWH OD YLVLWD QR VH KDQ ORFDOL]DGR HVSHOHRWHPDV HQ HVWDV
FDYLGDGHV /D PD\RUtD GH ORV GHSyVLWRV REVHUYDGRV HVWDEDQ IRUPDGRV SRU JUDYDV \ DUHQDV
SURFHGHQWHVGHODDOWHUDFLyQ\IUDJPHQWDFLyQGHORVPDWHULDOHVDXWyFWRQRV

)LJXUDD&XHYDVSHTXHxDVIRUPDGDVSRUHOFRODSVRGHHVWUXFWXUDVDFDVWLOODGDVERSRUODFDtGDGHORV
EORTXHVDLVODGRV 
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
&XHYDVDVRFLDGDVDDFXPXODFLRQHVGHEORTXHVFRQSRFRPRYLPLHQWR
 $YHFHVODVFDYLGDGHVVHIRUPDQGHELGRDSHTXHxRVGHVOL]DPLHQWRVRPRYLPLHQWRVGH
EORTXHVGHVOL]DPLHQWRVLQFLSLHQWHVTXHWUD]DQORFDOPHQWHODGLV\XQFLyQHQWUHEORTXHVGHELGR
D XQ PRYLPLHQWR GLIHUHQFLDO HQWUH HOORV 1R VRQ FXHYDV GH ILVXUD SHUR WDPSRFR VH KD
SURGXFLGR XQ PRYLPLHQWRFRODSVR GH OD PDVD URFRVD (VWD VLWXDFLyQ VH GD HQ QXPHURVRV
GRPRVJUDQtWLFRVGyQGH ODGLV\XQFLyQGHEORTXHVHQ VXFLPDGD OXJDU DGLYHUVDVFDYLGDGHV
YHUILJXUD6HSRGUtDQLQFOXLUDTXtWDPELpQDTXHOODVFDYLGDGHVDVRFLDGDVDHVWUXFWXUDV
DFDVWLOODGDV FXHYDV HQ WRUV HWF(VWH WLSRGH FDYLDGHV WDPELpQRFXUUHQSRU GHVOL]DPLHQWRV
LQFLSLHQWHVHQPDVDVURFRVDVHQODVYHUWLHQWHVYHUILJXUD
 (VWHJUXSRHVSRVLEOHPHQWHXQRGHORVWLSRVGHFDYLGDGHVPiVDEXQGDQWHVDXQTXHOD
PD\RUtD GH ODV RTXHGDGHV UHVXOWDQWHV VRQ GH SHTXHxDV GLPHQVLRQHV SRU OR TXH DXQTXH VH
GLVSRQH GH XQD DPSOLD YDULHGDG GH HMHPSORV QR KDQ VLGR LQYHQWDULDGRV /D H[LVWHQFLD GH
HVSDFLRVSURWHJLGRVGDOXJDUDODSUHVHQFLDGHSHTXHxRVGHSyVLWRVFRQHVSHOHRWHPDVGHySDOR
 7DPELpQ 675,(%(/  GHVFULEH ODV FDYLGDGHV SUHVHQWHV HQ ORV JUDQLWRV GH ODV
)LFKWHO 0RXQWDLQV %RKHPLDQ 0DVV VHSDUiQGRODV HQ GRV JUDQGHV JUXSRV ³&DYHV FDQ EH
IRXQGLQWKHPRXQWDLQVORSHVW\SLFDOERXOGHURUWDOXVFDYHVLQVLGHURFNVOLGHPDVVHVDVZHOO
LQWRUVDWWKHFXOPLQDWLRQSRLQWVDW\SLFDOERXOGHUFDYHVQDPHGKHUHDVZRROVDFNDQGPDWWUHVV
FDYHV,QPRVWFDVHVWKHW\SLFDOERXOGHUFDYHVDUHVPDOO6RPHDW\SLFDOERXOGHUFDYHVVKRZ
WRWDOOHQJWKVJUHDWHUWKDQP´
 8QHMHPSORGHGHVOL]DPLHQWR LQFLSLHQWHHQYHUWLHQWHFRQSRFRGHVSOD]DPLHQWR\TXH
GDOXJDUDXQDFXHYDUHODWLYDPHQWHOLQHDOGHELGRDOPRYLPLHQWRGLIHUHQFLDOHQWUHORVEORTXHV
EORTXHVURWRVYHUILJXUDEHV&RYDGRV0RUFHJRVHQ5HJRGR/XJDUGR3LQGR&DUQRWD
$&RUXxD/DFXHYDVHORFDOL]DHQ*:687076HHPSOD]D

)LJXUD&XHYDGHA Raís/RVVtPERORVGHFDtGDGHEORTXHVVHKDQRULHQWDGRSDUDVHxDODUODVGLUHFFLRQHVGH
FiLGDGHEORTXHVDORODUJRGHODYHUWLHQWH7RSRJUDItDPRUIROyJLFDHODERUDGDVREUHODFDUWRJUDItDHVSHOHROyJLFD
LQFOXLGDHQ9$48(,52HWDO 


 (Q JHQHUDO ORV FRODSVRV GH HVFDUSHV HVWXGLDGRV HQ*DOLFLD VRQ GH SRFD HQWLGDG (Q
0RQWHORXURVHKDQORFDOL]DGRQXPHURVDVFXHYDVDVRFLDGDVDOFRODSVRGHXQHVFDUSHURFRVRHQ
HOOXJDUGH3HGUDV/RXUDV('8707VDOYDQGRXQGHVQLYHO
LPSRUWDQWH9HUILJXUDD(OFRODSVRDSDUHQWDHVWDUDVRFLDGRDXQDFXHYDGHILVXUDTXHVH
SUHVHUYDHQODSDUWHDOWDGHOWDOXG'HQWURGHODVFXHYDVGHEORTXHVHQODEDVHGHOFRODSVRVH
KDQ REVHUYDGR ELRHVSHOHRWHPDV GH ySDOR DVt FRPR EORTXHV IRUPDGRV SRU IUDJPHQWRV GH
WDIRQH
 7DPELpQORVFDPSRVRPDUHVGHEORTXHVHVWXGLDGRVVRQGHSRFDHQWLGDG\HQJHQHUDO
SUHVHQWDQFDYLGDGHVGLVSHUVDVHQODFRODGDGHEORTXHVFRPRRFXUUHWDPELpQHQ2V3URIXQGRV
GH0RQWHORXUR ('8707 /D FRODGDGH EORTXHVGHVFLHQGH
PiV GH P GH GHVQLYHO D OR ODUJR VX YHUWLHQWH12 GHQWUR GHO TXH VH ORFDOL]DGR DOJXQDV
FXHYDV/DILJXUDEPXHVWUDHOIUHQWHGHOWDOXG\SDUWHGHODFRODGDGHEORTXHVHQOD]RQD
12GHHVWDDFXPXODFLyQ3RUHOWDPDxRGHORVEORTXHV\HOHVSHVRUGHODFRODGDVRODPHQWHVH
FRQILJXUDQHVSDFLRVVXEWHUUiQHRVGHSHTXHxDHQWLGDGHQJHQHUDOQRLQWHUFRQHFWDGRVSHURTXH
GDQOXJDUDYRO~PHQHVTXHVXSHUDQLQFOXVRORVP



 6HKDQHVWXGLDGRHMHPSORVGHSHTXHxDVFRODGDVGHEORTXHVHQORVTXHHOIUHQWHGHOD
FRODGDGHEORTXHVHVWiIRUPDGRSRUEORTXHVGHJUDQWDPDxRPLHQWUDVTXHODFRODGDGHEORTXHV
HVWiIRUPDGDSRUEORTXHVPiVSHTXHxRV(VWRVEORTXHVGHJUDQWDPDxRFRQIRUPDQXQDEULJR
HQHO IUHQWHGHOFRODSVRTXHFRQHFWDFRQJDOHUtDVGHILQLGDVSRU ORVEORTXHVPiVSHTXHxRV\
TXH DYDQ]DQ GHQWUR GH OD FRODGD /DV FDYLGDGHV HVWXGLDGDV VRQ SHTXHxDV 'HVWDFDU SRU VX
SDWULPRQLRQDWXUDO\FXOWXUDODVRFLDGRODFXHYDGH$5DtVHQ9LQFLRV*RQGRPDU3RQWHYHGUD
*:687076XGHVDUUROORWRWDOQRVXSHUDORVPDXQTXHVH
GHVFRQRFHVXGLPHQVLyQRULJLQDODOHVWDUDIHFWDGDSRUFDQWHUtD(VXQDGHODVSRFDVFDYLGDGHV
HVWXGLDGDV TXH FRQWLHQH HVWDODJPLWDV GH UDLFHV URRWVWDODJPLWHV 9$48(,52 HW DO 
7DPELpQSUHVHUYDJUDEDGRVHQHOHVSDFLRGHILQLGREDMRHOSULPHUJUDQEORTXH9HUILJXUD


)LJXUD0RQWHORXUR/RXUR0XURV$&RUXxD&XHYDVGHPedras LourasD\Os Profundos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

&XHYDVDVRFLDGDVDDFXPXODFLRQHVGHEORTXHVFRQSRFRPRYLPLHQWR
 $YHFHVODVFDYLGDGHVVHIRUPDQGHELGRDSHTXHxRVGHVOL]DPLHQWRVRPRYLPLHQWRVGH
EORTXHVGHVOL]DPLHQWRVLQFLSLHQWHVTXHWUD]DQORFDOPHQWHODGLV\XQFLyQHQWUHEORTXHVGHELGR
D XQ PRYLPLHQWR GLIHUHQFLDO HQWUH HOORV 1R VRQ FXHYDV GH ILVXUD SHUR WDPSRFR VH KD
SURGXFLGR XQ PRYLPLHQWRFRODSVR GH OD PDVD URFRVD (VWD VLWXDFLyQ VH GD HQ QXPHURVRV
GRPRVJUDQtWLFRVGyQGH ODGLV\XQFLyQGHEORTXHVHQ VXFLPDGD OXJDU DGLYHUVDVFDYLGDGHV
YHUILJXUD6HSRGUtDQLQFOXLUDTXtWDPELpQDTXHOODVFDYLGDGHVDVRFLDGDVDHVWUXFWXUDV
DFDVWLOODGDV FXHYDV HQ WRUV HWF(VWH WLSRGH FDYLDGHV WDPELpQRFXUUHQSRU GHVOL]DPLHQWRV
LQFLSLHQWHVHQPDVDVURFRVDVHQODVYHUWLHQWHVYHUILJXUD
 (VWHJUXSRHVSRVLEOHPHQWHXQRGHORVWLSRVGHFDYLGDGHVPiVDEXQGDQWHVDXQTXHOD
PD\RUtD GH ODV RTXHGDGHV UHVXOWDQWHV VRQ GH SHTXHxDV GLPHQVLRQHV SRU OR TXH DXQTXH VH
GLVSRQH GH XQD DPSOLD YDULHGDG GH HMHPSORV QR KDQ VLGR LQYHQWDULDGRV /D H[LVWHQFLD GH
HVSDFLRVSURWHJLGRVGDOXJDUDODSUHVHQFLDGHSHTXHxRVGHSyVLWRVFRQHVSHOHRWHPDVGHySDOR
 7DPELpQ 675,(%(/  GHVFULEH ODV FDYLGDGHV SUHVHQWHV HQ ORV JUDQLWRV GH ODV
)LFKWHO 0RXQWDLQV %RKHPLDQ 0DVV VHSDUiQGRODV HQ GRV JUDQGHV JUXSRV ³&DYHV FDQ EH
IRXQGLQWKHPRXQWDLQVORSHVW\SLFDOERXOGHURUWDOXVFDYHVLQVLGHURFNVOLGHPDVVHVDVZHOO
LQWRUVDWWKHFXOPLQDWLRQSRLQWVDW\SLFDOERXOGHUFDYHVQDPHGKHUHDVZRROVDFNDQGPDWWUHVV
FDYHV,QPRVWFDVHVWKHW\SLFDOERXOGHUFDYHVDUHVPDOO6RPHDW\SLFDOERXOGHUFDYHVVKRZ
WRWDOOHQJWKVJUHDWHUWKDQP´
 8QHMHPSORGHGHVOL]DPLHQWR LQFLSLHQWHHQYHUWLHQWHFRQSRFRGHVSOD]DPLHQWR\TXH
GDOXJDUDXQDFXHYDUHODWLYDPHQWHOLQHDOGHELGRDOPRYLPLHQWRGLIHUHQFLDOHQWUHORVEORTXHV
EORTXHVURWRVYHUILJXUDEHV&RYDGRV0RUFHJRVHQ5HJRGR/XJDUGR3LQGR&DUQRWD
$&RUXxD/DFXHYDVHORFDOL]DHQ*:687076HHPSOD]D

)LJXUD&XHYDGHA Raís/RVVtPERORVGHFDtGDGHEORTXHVVHKDQRULHQWDGRSDUDVHxDODUODVGLUHFFLRQHVGH
FiLGDGHEORTXHVDORODUJRGHODYHUWLHQWH7RSRJUDItDPRUIROyJLFDHODERUDGDVREUHODFDUWRJUDItDHVSHOHROyJLFD
LQFOXLGDHQ9$48(,52HWDO 


 (Q JHQHUDO ORV FRODSVRV GH HVFDUSHV HVWXGLDGRV HQ*DOLFLD VRQ GH SRFD HQWLGDG (Q
0RQWHORXURVHKDQORFDOL]DGRQXPHURVDVFXHYDVDVRFLDGDVDOFRODSVRGHXQHVFDUSHURFRVRHQ
HOOXJDUGH3HGUDV/RXUDV('8707VDOYDQGRXQGHVQLYHO
LPSRUWDQWH9HUILJXUDD(OFRODSVRDSDUHQWDHVWDUDVRFLDGRDXQDFXHYDGHILVXUDTXHVH
SUHVHUYDHQODSDUWHDOWDGHOWDOXG'HQWURGHODVFXHYDVGHEORTXHVHQODEDVHGHOFRODSVRVH
KDQ REVHUYDGR ELRHVSHOHRWHPDV GH ySDOR DVt FRPR EORTXHV IRUPDGRV SRU IUDJPHQWRV GH
WDIRQH
 7DPELpQORVFDPSRVRPDUHVGHEORTXHVHVWXGLDGRVVRQGHSRFDHQWLGDG\HQJHQHUDO
SUHVHQWDQFDYLGDGHVGLVSHUVDVHQODFRODGDGHEORTXHVFRPRRFXUUHWDPELpQHQ2V3URIXQGRV
GH0RQWHORXUR ('8707 /D FRODGDGH EORTXHVGHVFLHQGH
PiV GH P GH GHVQLYHO D OR ODUJR VX YHUWLHQWH12 GHQWUR GHO TXH VH ORFDOL]DGR DOJXQDV
FXHYDV/DILJXUDEPXHVWUDHOIUHQWHGHOWDOXG\SDUWHGHODFRODGDGHEORTXHVHQOD]RQD
12GHHVWDDFXPXODFLyQ3RUHOWDPDxRGHORVEORTXHV\HOHVSHVRUGHODFRODGDVRODPHQWHVH
FRQILJXUDQHVSDFLRVVXEWHUUiQHRVGHSHTXHxDHQWLGDGHQJHQHUDOQRLQWHUFRQHFWDGRVSHURTXH
GDQOXJDUDYRO~PHQHVTXHVXSHUDQLQFOXVRORVP



 6HKDQHVWXGLDGRHMHPSORVGHSHTXHxDVFRODGDVGHEORTXHVHQORVTXHHOIUHQWHGHOD
FRODGDGHEORTXHVHVWiIRUPDGRSRUEORTXHVGHJUDQWDPDxRPLHQWUDVTXHODFRODGDGHEORTXHV
HVWiIRUPDGDSRUEORTXHVPiVSHTXHxRV(VWRVEORTXHVGHJUDQWDPDxRFRQIRUPDQXQDEULJR
HQHO IUHQWHGHOFRODSVRTXHFRQHFWDFRQJDOHUtDVGHILQLGDVSRU ORVEORTXHVPiVSHTXHxRV\
TXH DYDQ]DQ GHQWUR GH OD FRODGD /DV FDYLGDGHV HVWXGLDGDV VRQ SHTXHxDV 'HVWDFDU SRU VX
SDWULPRQLRQDWXUDO\FXOWXUDODVRFLDGRODFXHYDGH$5DtVHQ9LQFLRV*RQGRPDU3RQWHYHGUD
*:687076XGHVDUUROORWRWDOQRVXSHUDORVPDXQTXHVH
GHVFRQRFHVXGLPHQVLyQRULJLQDODOHVWDUDIHFWDGDSRUFDQWHUtD(VXQDGHODVSRFDVFDYLGDGHV
HVWXGLDGDV TXH FRQWLHQH HVWDODJPLWDV GH UDLFHV URRWVWDODJPLWHV 9$48(,52 HW DO 
7DPELpQSUHVHUYDJUDEDGRVHQHOHVSDFLRGHILQLGREDMRHOSULPHUJUDQEORTXH9HUILJXUD


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


 8QR GH ORV DVSHFWRV LQWHUVHVDQWH GH HVWD FDYLGDG HV VX FRQH[LyQ FRQ HO WHUUHQR \
HVFDUSHORTXHGDOXJDUDTXHH[LVWDFLUFXODFLyQGHDJXDHVFRUUHQWtDHQWUHORVEORTXHV\D
TXHVHGHVDUUROOHQLQWHUHVDQWHVFRQMXQWRVGHHVSHOHRWHPDV8QRVHQWHFKRVSULQFLSDOPHQWHHQ
ODV DULVWDV LQIHULRUHV GH ORV EORTXHV R VXV SUR[LPLGDGHV KDFLD GyQGH FRQYHUJHQ ODV
LQILOWUDFLRQHVSURFHGHQWHV GH OD OOXYLD YHU ILJXUDF \ RWURV DVRFLDGRV D ORVSODQRVGH
ODMDPLHQWRIRUPDQGRSHTXHxDVFRODGDVGHSLJRWLWDWDQWRHQODVSHQGLHQWHVSRVLWLYDVFRPRHQ
ODVQHJDWLYDVWRGRVHOORVFDUDFWHUL]DGRVSRUODSUHVHQFLDGHPLFURJRXUVVXSHUSXHVWRV
 /DV FDYLGDGHV GHVFULWDV KDVWD DKRUD SUHVHQWDQ HQ JHQHUDO iQJXORV FRUWDQWHV
GHULYDGDGRVGHODDSHUWXUDGHMXQWDVRGHODURWXUDGHORVSURSLRVEORTXHV([LVWHVLQHPEDUJR
XQ FDVR SDUWLFXODU GH FDYLGDGHV JUDQtWLFDV TXH VH SURGXFHQ SRU OD DFXPXODFLyQ GH JUDQGHV
EORTXHV UHGRQGHDGRV &RPR WLSR JHQpWLFR 675,(%(/  GHILQH ODV FXHYDV:RROVDFN
&DYHVDQG0DWWUHVV&UDFN&DYHVHQ :ROOVDFNXQG0DWUDW]HQIXJHQKRHKOHQGH7KH\
FRQVLVWRIPRUHRUOHVVURXQGHGERXOGHUVZKLFKUHDFKDPD[LPXPVL]HRIDKRXVH7KH\DUH
RIWHQSODFHGXLQDQXQRUGHUHGPDQQHU VLPLODU WR URFN IDOOERXOGHU ILHOGV$W VRPH WRUV WKH
LQQHURUGHHSHUVKRZSDUWLDORUGHURIWKHERXOGHUV

)LJXUD,PDJHQDQDJOLIDURMRFtDQGHYDULDVFDYLGDGHVIRUPDGDVSRUODGLV\XQFLyQHQIUDJPHQWRVGHYDULRV
JUDQGHV EORTXHV &RPR UHIHUHQFLD GH HVFDOD YHU HO iUERO VLWXDGR HQWUH ORV EORTXHV HQ OD SDUWH GHUHFKD GH OD
LPDJHQ/RVSDVDMHV\EyYHGDVHQORVGLVWLQWRVQLYHOHVGHFXHYDVVRQORVXILFLHQWHPHQWHDPSOLRVFRPRSDUDTXH
FLUFXOHQ\VHUHIXJLHQHQODVFDYLGDGHVTXHDGHPiVHVWiQLQWHUFRQHFWDGDVODVFDEUDV\VXVFUtDVTXHSDVWDQHQ
HVWDV YHUWLHQWHV /XJDU GH As Cobreiras 6HUUD GR *DOLxHLUR 9LQFLRV*RQGRPDU 3RQWHYHGUD )RWRJUDItD \
DQDJOLIR09DTXHLUR 


HQJUDQLRGRULWDELRWtWLFDPRVFRYtWLFDIDFLHVFHQWUDOGH3LQGR0$*1$,*0(\
WLHQHXQGHVDUUROORWRWDOGHP/DILJXUDPXHVWUDODWRSRJUDItDEDVHGHHVWDFDYLGDG



 1RHVXQDFXHYDGHILVXUD\WDPSRFRHVXQDFXHYDGHILQLGDSRUODHVWUXFWXUDGHODMDV
3RU GLPHQVLyQ \ HVSDFLDPLHQWR HQWUH GLVFRQWLQXLGDGHV ORV EORTXHV \ ODMDV VH KDQ URWR \
VXSHUSXHVWR GXUDQWH HO GHVSOD]DPLHQWR D IDYRU GH OD HVWUXFWXUD GH ODMDV SHUR WDPELpQ
WUDQVYHUVDOPHQWH D IDYRU GH OD YHUWLHQWH SULQFLSDO ,QWHUQDPHQWH WLHQH XQPDUFDGR DVSHFWR
HVWUXFWXUDOSHURHQSDUWHHVGHELGRDXQDH[FDYDFLyQGHRULJHQDQWUySLFRTXHDIHFWDDSDUWHGH
ODFXHYD(QODVSDUHGHVVHSXHGHQREVHUYDUODVPDUFDVGHORV~WLOHVHPSOHDGRV
 6XHVWUXFWXUDHQUDPSDILJXUDFGDOXJDUDODIRUPDFLyQGHXQDFiPDUDFHUUDGD
\VLWXDGDHQFRWDSRUHQFLPDGH OD]RQDVHPLDELHUWDDOH[WHULRU IRUPDQGRXQDEROVDGHDLUH
HVWiWLFRGyQGH LQYHUQDQ\VH UHIXJLDQTXLUySWHURV'HELGRD ODDFXPXODFLyQGHJXDQRVHKD
GHWHFWDGRXQHOHYDGRQLYHOGHDPRQtDFRHQHVDSDUWHGHODFDYLGDG

)LJXUD  /D GLV\XQFLyQ GH EORTXHV HQ OD FXOPLQDFLyQ GH QXPHURVDV HVWUXFWXUDV GD OXJDU D SHTXHxDV
FDYLGDGHV FRQILJXUDGDV SRU ORV EORTXHV D HQ XQ GRPR HQ HO OLWRUDO SOD\D /DJRHODV $OGiQ&DQJDV
3RQWHYHGUDESHTXHxRFRWRHQPRQWH0D~[R9LJR3RQWHYHGUDF\HQ0RUJDGiQVSUy[LPRDOD6HUUDGR
*DOLxHLUR*RQGRPDU3RQWHYHGUD)RWRJUDItDV09DTXHLUR 
Capítulo 3. TIPOS DE CAVIDADES NATURALES DESARROLLADAS EN ROCAS MAGMÁTICAS
168 169



 8QR GH ORV DVSHFWRV LQWHUVHVDQWH GH HVWD FDYLGDG HV VX FRQH[LyQ FRQ HO WHUUHQR \
HVFDUSHORTXHGDOXJDUDTXHH[LVWDFLUFXODFLyQGHDJXDHVFRUUHQWtDHQWUHORVEORTXHV\D
TXHVHGHVDUUROOHQLQWHUHVDQWHVFRQMXQWRVGHHVSHOHRWHPDV8QRVHQWHFKRVSULQFLSDOPHQWHHQ
ODV DULVWDV LQIHULRUHV GH ORV EORTXHV R VXV SUR[LPLGDGHV KDFLD GyQGH FRQYHUJHQ ODV
LQILOWUDFLRQHVSURFHGHQWHV GH OD OOXYLD YHU ILJXUDF \ RWURV DVRFLDGRV D ORVSODQRVGH
ODMDPLHQWRIRUPDQGRSHTXHxDVFRODGDVGHSLJRWLWDWDQWRHQODVSHQGLHQWHVSRVLWLYDVFRPRHQ
ODVQHJDWLYDVWRGRVHOORVFDUDFWHUL]DGRVSRUODSUHVHQFLDGHPLFURJRXUVVXSHUSXHVWRV
 /DV FDYLGDGHV GHVFULWDV KDVWD DKRUD SUHVHQWDQ HQ JHQHUDO iQJXORV FRUWDQWHV
GHULYDGDGRVGHODDSHUWXUDGHMXQWDVRGHODURWXUDGHORVSURSLRVEORTXHV([LVWHVLQHPEDUJR
XQ FDVR SDUWLFXODU GH FDYLGDGHV JUDQtWLFDV TXH VH SURGXFHQ SRU OD DFXPXODFLyQ GH JUDQGHV
EORTXHV UHGRQGHDGRV &RPR WLSR JHQpWLFR 675,(%(/  GHILQH ODV FXHYDV:RROVDFN
&DYHVDQG0DWWUHVV&UDFN&DYHVHQ :ROOVDFNXQG0DWUDW]HQIXJHQKRHKOHQGH7KH\
FRQVLVWRIPRUHRUOHVVURXQGHGERXOGHUVZKLFKUHDFKDPD[LPXPVL]HRIDKRXVH7KH\DUH
RIWHQSODFHGXLQDQXQRUGHUHGPDQQHU VLPLODU WR URFN IDOOERXOGHU ILHOGV$W VRPH WRUV WKH
LQQHURUGHHSHUVKRZSDUWLDORUGHURIWKHERXOGHUV

)LJXUD,PDJHQDQDJOLIDURMRFtDQGHYDULDVFDYLGDGHVIRUPDGDVSRUODGLV\XQFLyQHQIUDJPHQWRVGHYDULRV
JUDQGHV EORTXHV &RPR UHIHUHQFLD GH HVFDOD YHU HO iUERO VLWXDGR HQWUH ORV EORTXHV HQ OD SDUWH GHUHFKD GH OD
LPDJHQ/RVSDVDMHV\EyYHGDVHQORVGLVWLQWRVQLYHOHVGHFXHYDVVRQORVXILFLHQWHPHQWHDPSOLRVFRPRSDUDTXH
FLUFXOHQ\VHUHIXJLHQHQODVFDYLGDGHVTXHDGHPiVHVWiQLQWHUFRQHFWDGDVODVFDEUDV\VXVFUtDVTXHSDVWDQHQ
HVWDV YHUWLHQWHV /XJDU GH As Cobreiras 6HUUD GR *DOLxHLUR 9LQFLRV*RQGRPDU 3RQWHYHGUD )RWRJUDItD \
DQDJOLIR09DTXHLUR 


HQJUDQLRGRULWDELRWtWLFDPRVFRYtWLFDIDFLHVFHQWUDOGH3LQGR0$*1$,*0(\
WLHQHXQGHVDUUROORWRWDOGHP/DILJXUDPXHVWUDODWRSRJUDItDEDVHGHHVWDFDYLGDG



 1RHVXQDFXHYDGHILVXUD\WDPSRFRHVXQDFXHYDGHILQLGDSRUODHVWUXFWXUDGHODMDV
3RU GLPHQVLyQ \ HVSDFLDPLHQWR HQWUH GLVFRQWLQXLGDGHV ORV EORTXHV \ ODMDV VH KDQ URWR \
VXSHUSXHVWR GXUDQWH HO GHVSOD]DPLHQWR D IDYRU GH OD HVWUXFWXUD GH ODMDV SHUR WDPELpQ
WUDQVYHUVDOPHQWH D IDYRU GH OD YHUWLHQWH SULQFLSDO ,QWHUQDPHQWH WLHQH XQPDUFDGR DVSHFWR
HVWUXFWXUDOSHURHQSDUWHHVGHELGRDXQDH[FDYDFLyQGHRULJHQDQWUySLFRTXHDIHFWDDSDUWHGH
ODFXHYD(QODVSDUHGHVVHSXHGHQREVHUYDUODVPDUFDVGHORV~WLOHVHPSOHDGRV
 6XHVWUXFWXUDHQUDPSDILJXUDFGDOXJDUDODIRUPDFLyQGHXQDFiPDUDFHUUDGD
\VLWXDGDHQFRWDSRUHQFLPDGH OD]RQDVHPLDELHUWDDOH[WHULRU IRUPDQGRXQDEROVDGHDLUH
HVWiWLFRGyQGH LQYHUQDQ\VH UHIXJLDQTXLUySWHURV'HELGRD ODDFXPXODFLyQGHJXDQRVHKD
GHWHFWDGRXQHOHYDGRQLYHOGHDPRQtDFRHQHVDSDUWHGHODFDYLGDG

)LJXUD  /D GLV\XQFLyQ GH EORTXHV HQ OD FXOPLQDFLyQ GH QXPHURVDV HVWUXFWXUDV GD OXJDU D SHTXHxDV
FDYLGDGHV FRQILJXUDGDV SRU ORV EORTXHV D HQ XQ GRPR HQ HO OLWRUDO SOD\D /DJRHODV $OGiQ&DQJDV
3RQWHYHGUDESHTXHxRFRWRHQPRQWH0D~[R9LJR3RQWHYHGUDF\HQ0RUJDGiQVSUy[LPRDOD6HUUDGR
*DOLxHLUR*RQGRPDU3RQWHYHGUD)RWRJUDItDV09DTXHLUR 
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 /RFDOPHQWH XQ HMHPSOR OR WHQHPRV HQ$ 3HQD GRV QDPRUDGRV YHU ILJXUD D
VLWDHQ$UFRV3RQWHDUHDVFDUUHWHUD1DNPGH3RQWHDUHDVHQGLUHFFLyQ$&DxL]D\
IRUPDSDUWHGHXQFRQMXQWRQDWXUDO IRUPDGRVSRUJUDQGHVEORTXHVJUDQtWLFRV7DPELpQHVWDV
DFXPXODFLRQHV GH JUDQGHV EORTXHV UHGRQGHDGRV VH SURGXFHQ HQ ODV FXHYDV GH 2XWHLUR GRV
/DGUyQVHQ6DOFHGD6DOYDWHUUDILJXUDE

 &XHYDVGHODYD\WXERVYROFiQLFRV
 %DMRHO WpUPLQRFXHYDGHODYD/$5621VHLQFOX\HFXDOTXLHUFDYLGDGGHQWUR
GHODODYDLQGHSHQGLHQWHPHQWHGHVXRULJHQ
 /RV IOXMRVGH ODYDVRQGUHQDMHVGHPDJPDTXHHPDQDQSRUHUXSFLyQGHXQYROFiQ\
TXH VH PXHYHQ OHQWDPHQWH D IDYRU GH OD SHQGLHQWH 9$1 '(5 6&+8,7 HW DO  /D

)LJXUDCova dos Morcegos 0RQWH3LQGRD/XJDUGR5HJRGR3LQGR/DFDYLGDGVHORFDOL]DHQODSDUWH
L]TXLHUGDGHODIRWRJUDItDSUy[LPRDXQSHTXHxRHVFDUSHEFRQMXQWRGHEORTXHVURWRVTXHGHILQHQODFDYLGDG
FWUDPRILQDOGHODUDPSDPRGLILFDGDSRUH[FDYDFLyQ1yWHVHODURWXUDGHORVEORTXHV\ODMDVTXHFRQIRUPDQHO
WHFKR)RSRJUDItDV09DTXHLUR 
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 /RFDOPHQWH XQ HMHPSOR OR WHQHPRV HQ$ 3HQD GRV QDPRUDGRV YHU ILJXUD D
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 %DMRHO WpUPLQRFXHYDGHODYD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VHLQFOX\HFXDOTXLHUFDYLGDGGHQWUR
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 /RV IOXMRVGH ODYDVRQGUHQDMHVGHPDJPDTXHHPDQDQSRUHUXSFLyQGHXQYROFiQ\
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9$1 '(5 6&+8,7 HW DO  /D
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
 $D/$5621HVXQWLSRGHFRODGDGHODYDFRQXQDVXSHUILFLHLUUHJXODUiVSHUD
HVSLQRVD\SHGUHJRVD6XQRPEUHHVXQWpUPLQR+DZDLDQRXQLPSURSHULRGHOGRORUFXDQGRVH
FDPLQDFRQHOSLpGHVFDO]RVREUHHVWHWLSRGHODYD/DVXSHUILFLHURWDFRQHOHPHQWRVVXHOWRV
FRQERUGHVFRUWDQWHVREOLJDQDFDPLQDUOHQWDPHQWH\FRQGLILFXOWDG(VXQWLSRGHODYDLQXVXDO
GHQWURGHORVWXERVGHODYD
 3DKRHKRH HV XQ WpUPLQR WDPELpQ +DZDLDQR XVDGR SDUD UHIHULUVH D FRODGDV GH ODYD
EDViOWLFD FDUDFWHUL]DGRV H[WHUQDPHQWH SRU OD VXSHUILFLH VXDYH RQGXODGD \ FRQWLQXD H
LQWHUQDPHQWHSRUORVWXERVGHODYD\YHVtFXODVFDVLHVIpULFDV/$5621(VWRVUDVJRV
VRQGHELGRVDOPRYLPLHQWRGHXQDODYDPX\IOXLGDEDMRXQDFRUWH]DVXSHUILFLDO
 /D ODYD HV OtTXLGD FXDQGR PDQD GH XQ UHVSLUDGHUR SHUR UiSLGDPHQWH VH IRUPD XQD
FRUWH]DRFRVWUDVREUHHOOD%DMRODFRVWUDVLJXHIOX\HQGROtTXLGDLQIODQGR\HPSXMDQGRKDFLD
HOIUHQWHFRPROyEXORV'HWUiVGHOIUHQWHGHDYDQFHHOIOXMROtTXLGRFRPLHQ]DDFRQFHQWUDUVH
HQFRUULHQWHVOLQHDOHVELHQFRPRFDQDOHVGHVXSHUILFLHELHQHQWXERVRFiPDUDVEDMRODFRVWUD
&RPRDGHPiVODVSDUHGHV\WHFKRGHHVWRVWXERVVRQPX\EXHQRVDLVODQWHVWpUPLFRVODODYD
TXHIOX\HDWUDYpVGHHOORVSXHGHSHUPDQHFHUFDOLHQWH\IOXLGDGXUDQWHPXFKRPiVWLHPSRTXH
VL IXHVHXQIOXMRHQVXSHUILFLH/RVFDQDOHVGHVXSHUILFLHSXHGHQSRVWHULRUPHQWHFXEULUVHGH
FRVWUDGDQGR OXJDUDQXHYRV WXERV/DFODYHSDUDTXHVH IRUPHXQ WXERYROFiQLFRHVTXH OD
IOXLGH]VHPDQWHQJDHQXQSHUtRGRSURORQJDGR
 *5,0(6GHVFULEHWUHVPHFDQLVPRVTXHGDQOXJDUDTXHXQFDQDOGHVXSHUILFLH
VHWHFKHIRUPDQGRXQWXERGHODYDYHUILJXUD
 &UHFLPLHQWRVLPSOHGHODFRVWUD/DFRVWUDVXSHUILFLDOFUHFHSURJUHVLYDPHQWHDORODUJR
GHOFDQDO(QWRQFHVSXHGHHQJURVDUVHSRUDFUHFLyQGHVGHDEDMR(VHOWLSRPiVFRP~Q
FRQFDXGDOHVHVWDEOHV\OHQWRV
 $FXPXODFLyQGHORVDVIORWDQWHV&XDQGRODFRVWUDVHURPSHHQORVDVHVWDVGHVFLHQGHQ
DODGHULYDSRUHOFDQDODFXPXOiQGRVHHQHVWUDQJXODFLRQHVGHOFDQDO3RVWHULRUPHQWH
VH VXHOGDQ IRUPDQGR XQ WHFKR VyOLGR 6H SURGXFH SULQFLSDOPHQWH FRQ FDXGDOHV
PRGHUDGRV
 )RUPDFLyQGHGLTXHVSRU GHVERUGDPLHQWRV/RVGHVERUGDPLHQWRV \ VDOSLFDGXUDVGDQ
OXJDU DGLTXHV ODWHUDOHVTXH VHDUTXHDQ VREUHHO FDQDO\TXHHYHQWXDOPHQWH VHXQHQ
IRUPDQGRXQWHFKR$VRFLDGRDIOXMRVYDULDEOHVRUiSLGRV\WXUEXOHQWRV
 (O IOXMR GH ODYD OtTXLGD D WUDYpV GH FRQMXQWR GH OyEXORV FXELHUWRV SRU FRVWUD SXHGH
IRUPDUSHTXHxDVFiPDUDVVXEFRVWUDRUHGHVGHSHTXHxRVSURWRWXERV(QVLVWHPDVGHJUDQGHV
IOXMRV ORV SURWRWXERV \ ORV SURSLRV WXERV HYROXFLRQDQ D VLVWHPDV UDPLILFDGRV GH JUDQGHV
SDVDMHVTXHVHELIXUFDQ\XQHQRTXHVHDEUHQHQVDODVDPSOLDV\EDMDV*5,0(6
 (VWHWLSRGHFDYLGDGHVVHKDQGHVFULWRFRPRUHODWLYDPHQWHVHFDV\VLWXDGDVSRUHQFLPD
GHOQLYHOGHOPDU6LQHPEDUJR:,//,$06VHxDODODH[LVWHQFLDGHQXPHURVRVWXERVGH
ODYD IRUPDGRV FXDQGR HO QLYHO GHOPDU VH VLWXDED P SRU GHEDMR GHO DFWXDO SRU OR TXH
FRQVHFXHQWHPHQWHPXFKRVWXERVVHKDQYLVWRLQXQGDGRVGXUDQWHHVWD~OWLPDIDVHGHDVFHQVR
GHOQLYHOGHOPDU'HVWDFDSRUHMHPSORHOVHFWRU-DPRVGHO$JXDHQ/DQ]DURWH,VODV&DQDULDV
(VSDxDGyQGHVHKDQH[SORUDGRKDVWDWUHVNLOyPHWURVGHQLYHOHVVXPHUJLGRVDOFDQ]DQGRORV
PSRUGHEDMRGHOQLYHOGHOPDU






&KLPHQHDVYROFiQLFDV
 /RV UHVSLUDGHURV DELHUWRV R FKLPHQHDV YROFiQLFDV VRQ RTXHGDGHV TXH VH YDFtDQ
LQPHGLDWDPHQWHGHEDMRGHODVERFDVHUXSWLYDV(QHVWHSURFHVR62&2552DXQTXHOD
ODYD DVFLHQGD D WUDYpV GH XQD IUDFWXUD GH NLOyPHWURV GH ORQJLWXG D QLYHO GH OD SURSLD ERFD
HUXSWLYD SXHGH HQVDQFKDUVH \ FRQVWLWXLU XQ JUDQ FRQGXFWR FLOtQGULFR R FKLPHQHD (VWD
FKLPHQHDSXHGHOOHJDUDYDFLDUVHVLODODODYDHQFXHQWUDRWURFDPLQRDORODUJRGHODIUDFWXUD
HUXSWLYD

7XERVYROFiQLFRV
 8QWXERGHODYD/$5621HVXQFRQGXFWRIRUPDGRSRUODYDHQGXUHFLGDVREUH
RGHQWURGHXQIOXMRGHODYDDWUDYpVGHOFXDOODODYDIOX\HKDFLDXQIUHQWHGHIOXMRDYDQ]DGR
7DPELpQ VH XVD HO WpUPLQR SDUD UHIHUHQFLDU D XQ VHJPHQWR FDYHUQRVR GHO FRQGXFWR TXH
SHUPDQHFHGHVSXpVGHTXHFHVHODFLUFXODFLyQGHODODYD%DMRHOWpUPLQR³FXHYDHQWXERGH
ODYD´ R VLPSOHPHQWH ³WXER GH ODYD´ VH LQFOX\HQ WXERV GH ODYD HVSHFtILFRV R VHJPHQWRV GH
WXERVGHODYDFDOLILFDEOHVFRPRFXHYDVO
 3ULQFLSDOPHQWH KD\ GRV WLSRV GH IOXMRV EDViOWLFRV DD SURQXQFLDGR DKDK \
SDKRHKRHSURQXQFLDGRSDKKR\KR\

)LJXUD &DYLGDGHV IRUPDGDVSRUJUDQGHVEORTXHV UHGRQGHDGRV DOuteiro dos Namorados 3RQWHDUHDV
3RQWHYHGUDEOuteiro dos Ladróns6DOYDWLHUUUD3RQWHYHGUD)RWRJUDItD09DTXHLUR 
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
 $D/$5621HVXQWLSRGHFRODGDGHODYDFRQXQDVXSHUILFLHLUUHJXODUiVSHUD
HVSLQRVD\SHGUHJRVD6XQRPEUHHVXQWpUPLQR+DZDLDQRXQLPSURSHULRGHOGRORUFXDQGRVH
FDPLQDFRQHOSLpGHVFDO]RVREUHHVWHWLSRGHODYD/DVXSHUILFLHURWDFRQHOHPHQWRVVXHOWRV
FRQERUGHVFRUWDQWHVREOLJDQDFDPLQDUOHQWDPHQWH\FRQGLILFXOWDG(VXQWLSRGHODYDLQXVXDO
GHQWURGHORVWXERVGHODYD
 3DKRHKRH HV XQ WpUPLQR WDPELpQ +DZDLDQR XVDGR SDUD UHIHULUVH D FRODGDV GH ODYD
EDViOWLFD FDUDFWHUL]DGRV H[WHUQDPHQWH SRU OD VXSHUILFLH VXDYH RQGXODGD \ FRQWLQXD H
LQWHUQDPHQWHSRUORVWXERVGHODYD\YHVtFXODVFDVLHVIpULFDV/$5621(VWRVUDVJRV
VRQGHELGRVDOPRYLPLHQWRGHXQDODYDPX\IOXLGDEDMRXQDFRUWH]DVXSHUILFLDO
 /D ODYD HV OtTXLGD FXDQGR PDQD GH XQ UHVSLUDGHUR SHUR UiSLGDPHQWH VH IRUPD XQD
FRUWH]DRFRVWUDVREUHHOOD%DMRODFRVWUDVLJXHIOX\HQGROtTXLGDLQIODQGR\HPSXMDQGRKDFLD
HOIUHQWHFRPROyEXORV'HWUiVGHOIUHQWHGHDYDQFHHOIOXMROtTXLGRFRPLHQ]DDFRQFHQWUDUVH
HQFRUULHQWHVOLQHDOHVELHQFRPRFDQDOHVGHVXSHUILFLHELHQHQWXERVRFiPDUDVEDMRODFRVWUD
&RPRDGHPiVODVSDUHGHV\WHFKRGHHVWRVWXERVVRQPX\EXHQRVDLVODQWHVWpUPLFRVODODYD
TXHIOX\HDWUDYpVGHHOORVSXHGHSHUPDQHFHUFDOLHQWH\IOXLGDGXUDQWHPXFKRPiVWLHPSRTXH
VL IXHVHXQIOXMRHQVXSHUILFLH/RVFDQDOHVGHVXSHUILFLHSXHGHQSRVWHULRUPHQWHFXEULUVHGH
FRVWUDGDQGR OXJDUDQXHYRV WXERV/DFODYHSDUDTXHVH IRUPHXQ WXERYROFiQLFRHVTXH OD
IOXLGH]VHPDQWHQJDHQXQSHUtRGRSURORQJDGR
 *5,0(6GHVFULEHWUHVPHFDQLVPRVTXHGDQOXJDUDTXHXQFDQDOGHVXSHUILFLH
VHWHFKHIRUPDQGRXQWXERGHODYDYHUILJXUD
 &UHFLPLHQWRVLPSOHGHODFRVWUD/DFRVWUDVXSHUILFLDOFUHFHSURJUHVLYDPHQWHDORODUJR
GHOFDQDO(QWRQFHVSXHGHHQJURVDUVHSRUDFUHFLyQGHVGHDEDMR(VHOWLSRPiVFRP~Q
FRQFDXGDOHVHVWDEOHV\OHQWRV
 $FXPXODFLyQGHORVDVIORWDQWHV&XDQGRODFRVWUDVHURPSHHQORVDVHVWDVGHVFLHQGHQ
DODGHULYDSRUHOFDQDODFXPXOiQGRVHHQHVWUDQJXODFLRQHVGHOFDQDO3RVWHULRUPHQWH
VH VXHOGDQ IRUPDQGR XQ WHFKR VyOLGR 6H SURGXFH SULQFLSDOPHQWH FRQ FDXGDOHV
PRGHUDGRV
 )RUPDFLyQGHGLTXHVSRU GHVERUGDPLHQWRV/RVGHVERUGDPLHQWRV \ VDOSLFDGXUDVGDQ
OXJDU DGLTXHV ODWHUDOHVTXH VHDUTXHDQ VREUHHO FDQDO\TXHHYHQWXDOPHQWH VHXQHQ
IRUPDQGRXQWHFKR$VRFLDGRDIOXMRVYDULDEOHVRUiSLGRV\WXUEXOHQWRV
 (O IOXMR GH ODYD OtTXLGD D WUDYpV GH FRQMXQWR GH OyEXORV FXELHUWRV SRU FRVWUD SXHGH
IRUPDUSHTXHxDVFiPDUDVVXEFRVWUDRUHGHVGHSHTXHxRVSURWRWXERV(QVLVWHPDVGHJUDQGHV
IOXMRV ORV SURWRWXERV \ ORV SURSLRV WXERV HYROXFLRQDQ D VLVWHPDV UDPLILFDGRV GH JUDQGHV
SDVDMHVTXHVHELIXUFDQ\XQHQRTXHVHDEUHQHQVDODVDPSOLDV\EDMDV*5,0(6
 (VWHWLSRGHFDYLGDGHVVHKDQGHVFULWRFRPRUHODWLYDPHQWHVHFDV\VLWXDGDVSRUHQFLPD
GHOQLYHOGHOPDU6LQHPEDUJR:,//,$06VHxDODODH[LVWHQFLDGHQXPHURVRVWXERVGH
ODYD IRUPDGRV FXDQGR HO QLYHO GHOPDU VH VLWXDED P SRU GHEDMR GHO DFWXDO SRU OR TXH
FRQVHFXHQWHPHQWHPXFKRVWXERVVHKDQYLVWRLQXQGDGRVGXUDQWHHVWD~OWLPDIDVHGHDVFHQVR
GHOQLYHOGHOPDU'HVWDFDSRUHMHPSORHOVHFWRU-DPRVGHO$JXDHQ/DQ]DURWH,VODV&DQDULDV
(VSDxDGyQGHVHKDQH[SORUDGRKDVWDWUHVNLOyPHWURVGHQLYHOHVVXPHUJLGRVDOFDQ]DQGRORV
PSRUGHEDMRGHOQLYHOGHOPDU






&KLPHQHDVYROFiQLFDV
 /RV UHVSLUDGHURV DELHUWRV R FKLPHQHDV YROFiQLFDV VRQ RTXHGDGHV TXH VH YDFtDQ
LQPHGLDWDPHQWHGHEDMRGHODVERFDVHUXSWLYDV(QHVWHSURFHVR62&2552DXQTXHOD
ODYD DVFLHQGD D WUDYpV GH XQD IUDFWXUD GH NLOyPHWURV GH ORQJLWXG D QLYHO GH OD SURSLD ERFD
HUXSWLYD SXHGH HQVDQFKDUVH \ FRQVWLWXLU XQ JUDQ FRQGXFWR FLOtQGULFR R FKLPHQHD (VWD
FKLPHQHDSXHGHOOHJDUDYDFLDUVHVLODODODYDHQFXHQWUDRWURFDPLQRDORODUJRGHODIUDFWXUD
HUXSWLYD

7XERVYROFiQLFRV
 8QWXERGHODYD/$5621HVXQFRQGXFWRIRUPDGRSRUODYDHQGXUHFLGDVREUH
RGHQWURGHXQIOXMRGHODYDDWUDYpVGHOFXDOODODYDIOX\HKDFLDXQIUHQWHGHIOXMRDYDQ]DGR
7DPELpQ VH XVD HO WpUPLQR SDUD UHIHUHQFLDU D XQ VHJPHQWR FDYHUQRVR GHO FRQGXFWR TXH
SHUPDQHFHGHVSXpVGHTXHFHVHODFLUFXODFLyQGHODODYD%DMRHOWpUPLQR³FXHYDHQWXERGH
ODYD´ R VLPSOHPHQWH ³WXER GH ODYD´ VH LQFOX\HQ WXERV GH ODYD HVSHFtILFRV R VHJPHQWRV GH
WXERVGHODYDFDOLILFDEOHVFRPRFXHYDVO
 3ULQFLSDOPHQWH KD\ GRV WLSRV GH IOXMRV EDViOWLFRV DD SURQXQFLDGR DKDK \
SDKRHKRHSURQXQFLDGRSDKKR\KR\

)LJXUD &DYLGDGHV IRUPDGDVSRUJUDQGHVEORTXHV UHGRQGHDGRV DOuteiro dos Namorados 3RQWHDUHDV
3RQWHYHGUDEOuteiro dos Ladróns6DOYDWLHUUUD3RQWHYHGUD)RWRJUDItD09DTXHLUR 
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




 /RVWXERVVRQFRQGXFWRVSROLIiVLFRVSXGLHQGRSUHVHQWDUFDUDFWHUtVWLFDVVXSHUSXHVWDV\
UHODFLRQDGDV FRQ FDGD XQD GH ODV IDVHV $//5(' HW DO  GHVFULEHQ SDVDMHV FRQ
VXSHUSRVLFLyQ GH IOXMRV SULPDULRV \ VHFXQGDULRV SDVDMHV PXOWLQLYHO IRUPDGDV SRU OD
VXSHUSRVLFLyQGHWXERVPiVODUJRVTXHDQFKRV\VHSDUDGRVSRUXQWHFKR/$5621
HQ XQDPLVPD VHFFLyQ GH FXHYD IRUPDFLyQ GH FDQDOHV HQFDxRQDGRV HQWUHQFKHGPHDQGHUV
LQFLVDV HQ HO SLVR GH SDVDMHV FDYLGDGHV UDPLILFDGDV FRQ GUHQDMH KDFLD XQ WXER PDHVWUR H
LQFOXVLYHPLJUDFLRQHVODWHUDOHVGHOIOXMRFRQVXSHUSRVLFLRQHVGHPHDQGURV

)LJXUD7XERYROFiQLFRBreveritasInferiorHQODCueva Del Viento7HQHULIH)RWRJUDItDFRUWHVtDGH6HUJLR
6RFRUUR 

)LJXUD3URFHVRVTXHGDQOXJDUDODIRUPDFLyQGHXQWXERGHODYDD&UHFLPLHQWRSURJUHVLYRGHODFRVWUDD
OR ODUJR GHO FDQDO E SRU DFXPXODFLyQ GH IUDJPHQWRV GH FRVWUD D OD GHULYD F IRUPDFLyQ GH GLTXHV SRU
GHVERUGDPLHQWR)LJXUDGH*5,0(6±Roofing of lava channels


)LJXUD  6LPD 3P IRUPDGD HQ OD FKLPHQHD YROFiQLFD GH OD HUXSFLyQ KLVWyULFD GH 6DQ0DUWtQ HQ /D
3DOPD)RWRJUDItDFRUWHVtDGH6HUJLR6RFRUUR
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

 /RVWXERVVRQFRQGXFWRVSROLIiVLFRVSXGLHQGRSUHVHQWDUFDUDFWHUtVWLFDVVXSHUSXHVWDV\
UHODFLRQDGDV FRQ FDGD XQD GH ODV IDVHV $//5(' HW DO  GHVFULEHQ SDVDMHV FRQ
VXSHUSRVLFLyQ GH IOXMRV SULPDULRV \ VHFXQGDULRV SDVDMHV PXOWLQLYHO IRUPDGDV SRU OD
VXSHUSRVLFLyQGHWXERVPiVODUJRVTXHDQFKRV\VHSDUDGRVSRUXQWHFKR/$5621
HQ XQDPLVPD VHFFLyQ GH FXHYD IRUPDFLyQ GH FDQDOHV HQFDxRQDGRV HQWUHQFKHGPHDQGHUV
LQFLVDV HQ HO SLVR GH SDVDMHV FDYLGDGHV UDPLILFDGDV FRQ GUHQDMH KDFLD XQ WXER PDHVWUR H
LQFOXVLYHPLJUDFLRQHVODWHUDOHVGHOIOXMRFRQVXSHUSRVLFLRQHVGHPHDQGURV

)LJXUD7XERYROFiQLFRBreveritasInferiorHQODCueva Del Viento7HQHULIH)RWRJUDItDFRUWHVtDGH6HUJLR
6RFRUUR 

)LJXUD3URFHVRVTXHGDQOXJDUDODIRUPDFLyQGHXQWXERGHODYDD&UHFLPLHQWRSURJUHVLYRGHODFRVWUDD
OR ODUJR GHO FDQDO E SRU DFXPXODFLyQ GH IUDJPHQWRV GH FRVWUD D OD GHULYD F IRUPDFLyQ GH GLTXHV SRU
GHVERUGDPLHQWR)LJXUDGH*5,0(6±Roofing of lava channels


)LJXUD  6LPD 3P IRUPDGD HQ OD FKLPHQHD YROFiQLFD GH OD HUXSFLyQ KLVWyULFD GH 6DQ0DUWtQ HQ /D
3DOPD)RWRJUDItDFRUWHVtDGH6HUJLR6RFRUUR
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
FDYHV *È$/ HW DO  (O PROGH VH FUHD FXDQGR OD ODYD FXEUH HO iUERO D XQD FLHUWD
WHPSHUDWXUD D&(VWRRFXUUHSULQFLSDOPHQWHHQHO IUHQWHGH ODFRODGDGHELGRD
TXHHVOD]RQDGHPHQRUHQHUJtD/DODYDSURQWRFRPLHQ]DDHQGXUHFHUVHPLHQWUDVHOiUEROHQ
VX LQWHULRU VH FRQVXPH DPD\RU RPHQRU YHORFLGDG GHSHQGLHQGR GHO DSRUWH GH R[tJHQR 6H
IRUPDQDVtRTXHGDGHVTXHXQDYH]VHKDFHQDFFHVLEOHVGDQOXJDUDXQDFDYLGDGFRQILJXUDGD
SRUHOiUERORiUEROHV LQWHUVHFDGRVTXH IXHURQDWUDSDGRVSRU OD ODYD(VWH WLSRGHFDYLGDGHV
WLHQHQFRPRVHFFLyQHOGLiPHWURGHOiUEROTXHODVFRQILJXUDJHQHUDOPHQWHHQWUH\FP
GHGLiPHWUR/DVFDYLGDGHVVRQGHSRFRGHVDUUROORQRUPDOPHQWHYDUtDQGHDPDXQTXH
HQ DOJXQRV FDVRV \ SRU OD FRPSRVLFLyQ HQOD]DGD GH YDULRV iUEROHV VH SURGXFHQ FXHYDV
PD\RUHV/DPD\RUGHODVFRQRFLGDVVHORFDOL]DHQ-DSyQ\WLHQHXQGHVDUUROORWRWDOGH
P([LVWHQFXHYDVGHHVWHWLSRSULQFLSDOPHQWHHQ-DSyQ\+DZDLL
 (VWRV DXWRUHV GHVFULEHQ XQD YDULDQWH GH HVWH WLSR GH FXHYD IRUPDGD ELHQ SRU OD
PRYLOL]DFLyQGHOODKDUHQODYHUWLHQWHGHXQYROFiQRGHPDWHULDOHVUHVLGXDOHVHQXQDFXHQFD
IOXYLDOWRUUHQFLDOSUy[LPD$OLJXDOTXHRFXUUHFRQODODYDHOIOXMRGHHVWRVPDWHULDOHVSXHGHQ
HQWHUUDU D WURQFRV R iUEROHV GDQGR OXJDU D PROGHV YDFtRV WUDV VX GHVFRPSRVLFLyQ \
FRQVROLGDFLyQ GHO GHSyVLWR (VWH RWUR WLSR GH PROGHV VH KDQ ORFDOL]DGR HQ (VORYDTXLD \
5HS~EOLFD&KHFD

 &XHYDVGHHURVLyQPDULQD
 /DVFXHYDVGHPDUVRQFDYLGDGHVGHHURVLyQPDULQDRULJLQDGDVSRUODH[SORWDFLyQGH
GLVFRQWLQXLGDGHV\ ]RQDVJHROyJLFDPHQWHGpELOHV),/(' GHILQH HVWDV FXHYDV FRPR
³$FDYHFXWLQDQ\URFNW\SHZKHUHDJHRORJLFDOZHDNQHVVLVH[SORWHGE\WKHKLJKO\VHOHFWLYH
HURVLRQ SRZHU RI ZDYH DFWLRQ´ 1R GHSHQGHQ GLUHFWDPHQWH GH OD OLWRORJtD SXGLHQGR
SUHVHQWDUVHHQWRGRWLSRGHURFDVWDQWRVROXEOHVFRPRQRVROXEOHVYHUILJXUDDXQTXHOD
OLWRORJtDFRQGLFLRQD ODPRUIRORJtDGH ODVJDOHUtDV&RPRHMHPSORVGHHVWHFRQGLFLRQDPLHQWR
YHUVHFFLRQHVWLSRHQILJXUD
 $SDUHFHQ HQ OD OLWHUDWXUD LQWHUQDFLRQDO FRQ GLYHUVDV GHVLJQDFLRQHV $EUDVLRQ FDYHV
VKRUHFDYHVOLWRUDOFDYHVFRDVWDOFDYHVNVWHQK|KOHPHHUHVK|KOHEUDQGXQJVK|KOHVHHK|KOH
«(Q*DOLFLDHVWHWLSRGHFXHYDVVRQFRQRFLGDVFRPRIXUQDV
 (Q%811(/  VHPDQWLHQH XQ LQYHQWDULR FRQ ODVPD\RUHV FXHYDV GHOPXQGR
IRUPDGDVSRUHURVLyQPDULQD/DUHDODFLyQDFWXDOL]DGDHQ-XOLRGHLQFOXtDFDYLGDGHV
GH HVWH WLSR FRQPiV GH PGHVDUUROOR'H HOODVPHQRV GH  VXSHUDEDQ ORV PGH
GHVDUUROOR\WDQVyORVXSHUDEDQHONLOyPHWURGHGHVDUUROOR/DPD\RUFXHYDGHHVWHWLSRHV
0DWDLQDND &DYH ORFDOL]DGD HQ 2WDJR HQ 1XHYD =HODQGD \ TXH DOFDQ]D ORV  P GH
GHVDUUROOR(VWDFDYLGDGVHKDIRUPDGRSRUODHURVLyQGHODVQXPHURVRDVIUDFWXUDVLQWHUVHFDGDV
TXH DIHFWDQ D XQ DIORUDPLHQWR GH DUHQLVFD HQ OD FRVWD GHQWUR GH ODV URFDVPDJPiWLFDV VRQ
IDPRVDV FXHYDV FRPR)LQJDO
V&DYH 8DPK%LQQ HQ OD LVOD GH 6WDIID (VFRFLD YHU ILJXUD
HPSOD]DGDHQEDVDOWRFRQGLV\XQFLyQHQFROXPQDVKH[DJRQDOHV$OJXQDGHODVFXHYDV
GH HVWD LVOD DOFDQ]DQ ORV PGH GHVDUUROOR &RUPRUDQW
V0DFNLQQRQ
V&DYH HQ WHUUHQRV
JUDQtWLFRV ODV FDYLGDGHV GH PDU SUHVHQWDQ GLPHQVLRQHV PiV PRGHVWDV DXQTXH DOJXQDV
WDPELpQDOFDQ]DQORVPGHGHVDUUROORFRPR3LSHU
V&DYHHQ7UHVFR,VODGH6FLOO\



 /DPRUIRORJtD GH ORV SDVDMHV HV YDULDGD DSUHFLiQGRVH LQFOXVR IRUPDV HOtSWLFDVPX\
DSODQDGDVPX\DQFKDV\PX\EDMDVHQ]RQDVFRQPX\EDMRJUDGLHQWH
 +D\ QXPHURVDV FXHYDV GH HVWH WLSR \ TXH DOFDQ]DQ GLPHQVLRQHV FRQVLGHUDEOHV (Q
+DZDLL86$VHORFDOL]DQODVPD\RUHVFXHYDVGHOPXQGRGHHVWHWLSR*8/'(1
.D]XPXUD&DYHFRQNPGHGHVDUUROOR\NPGHGHVQLYHOYHUWLFDO.LSXND.DQRKLQD
.XOD .DL &DYHUQV FRQ  NP GH GHVDUUROOR \  P GH SURIXQGLGDG +XDODODL 5DQFK
&DYH FRQNPGHGHVDUUROOR \PGHSURIXQGLGDG(PHVLQH&DYH FRQNPGH
GHVDUUROOR\PGHSURIXQGLGDG'HOLVVHD&DYH6\VWHPFRQNPGHGHVDUUROOR\P
GHSURIXQGLGDG(Q ODV ,VODV&DQDULDV +(51È1'(=3$&+(&2HW DO  GHVWDFD FRQ
PiVGHNPGHGHVDUUROORWRWDOFRQRFLGR\FRQPGHSURIXQGLGDGODFXHYDGHO9LHQWR
FXHYD GH LQWHUpV ELROyJLFR SDOHRQWROyJLFR \ DUTXHROyJLFR TXH HV DGHPiV OD VH[WD PD\RU
FXHYDGHOPXQGRHQURFDVYROFiQLFDV6HKDQORFDOL]DGRFXHYDVGHWDPDxRNLORPpWULFRHQHO
VXUGH&RUHD,VOD&KHMX,VOD-HMXHQ&KLOH,VOD(DVWHU.HQLD0H[LFR3RUWXJDO$]RUHV
,VODQGLD 5ZDQGD 86$ :DVKLQJWRQ ,GDKR &DOLIRUQLD 2UHJyQ 1XHYR0H[LFR$UL]RQD
6DPRD ,VOD 8SROX (FXDGRU ,VODV *DOiSDJRV -DSyQ )UDQFLD ,VOD GH OD 5HXQLyQ \
9LHWQDP $XQTXH WDPELpQ DSDUHFHQ FDYLGDGHV YROFiQLFDV GH RUGHQ VXENLORPpWULFR HQ
$UJHQWLQD0HQGR]D/D3DPSD$UDELD6DXGt,QGRQHVLD\(WLRStD
 0XFKRVGHHVWRVWXERVFRQWLHQHQHVWDODFWLWDV\HVWDODJPLWDVIRUPDGDVSRUHOJRWHRGH
OD ODYD GXUDQWH HO SURFHVR GH HYDFXDFLyQ GHO FRQGXFWR 6RQ IRUPDV TXH FUHFHQ UiSLGR SRU
JRWHRIOXMRVDOSLFDGXUDHWF+,//HWDOFLWDQGLYHUVDVPRUIRORJtDV\IRUPDVGH
ODYD(VWDODFWLWDVHVWDODJPLWDVFROXPQDVIRUPDVDEDQGHUDGDVGUDSHULHVFRODGDVIORZVWRQH
RODYDIDOOVKHOLFWLWDVFRUDORLGHVFRQXOLWRV\EXUEXMDVDPSROODV
 7DPELpQ VHxDODQ TXH QR WRGDV ODV IRUPDFLRQHV VRQ GH ODYD H[LVWLHQGR RWUDVPHQRV
DEXQGDQWHVHQySDOR\HVRWKHQDUGLWD\RWURVPLQHUDOHVVHFXQGDULRV(QHVWHWLSRGHFXHYDVHO
ySDOR VH SUHVHQWD HQ  QXPHURVDV IRUPDV /Ï3(=0$57Ë1(= HW DO  WDQWR
HVSHOHRWHPDV SODQRV IORZVWRQHV FRPR HVSHOHRWHPDV FLOtQGULFRV \ PLFURHVWURPDWROLWRV
WHUUHVWUHVYHUFDStWXORDSDUWDGR



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
FDYHV *È$/ HW DO  (O PROGH VH FUHD FXDQGR OD ODYD FXEUH HO iUERO D XQD FLHUWD
WHPSHUDWXUD D&(VWRRFXUUHSULQFLSDOPHQWHHQHO IUHQWHGH ODFRODGDGHELGRD
TXHHVOD]RQDGHPHQRUHQHUJtD/DODYDSURQWRFRPLHQ]DDHQGXUHFHUVHPLHQWUDVHOiUEROHQ
VX LQWHULRU VH FRQVXPH DPD\RU RPHQRU YHORFLGDG GHSHQGLHQGR GHO DSRUWH GH R[tJHQR 6H
IRUPDQDVtRTXHGDGHVTXHXQDYH]VHKDFHQDFFHVLEOHVGDQOXJDUDXQDFDYLGDGFRQILJXUDGD
SRUHOiUERORiUEROHV LQWHUVHFDGRVTXH IXHURQDWUDSDGRVSRU OD ODYD(VWH WLSRGHFDYLGDGHV
WLHQHQFRPRVHFFLyQHOGLiPHWURGHOiUEROTXHODVFRQILJXUDJHQHUDOPHQWHHQWUH\FP
GHGLiPHWUR/DVFDYLGDGHVVRQGHSRFRGHVDUUROORQRUPDOPHQWHYDUtDQGHDPDXQTXH
HQ DOJXQRV FDVRV \ SRU OD FRPSRVLFLyQ HQOD]DGD GH YDULRV iUEROHV VH SURGXFHQ FXHYDV
PD\RUHV/DPD\RUGHODVFRQRFLGDVVHORFDOL]DHQ-DSyQ\WLHQHXQGHVDUUROORWRWDOGH
P([LVWHQFXHYDVGHHVWHWLSRSULQFLSDOPHQWHHQ-DSyQ\+DZDLL
 (VWRV DXWRUHV GHVFULEHQ XQD YDULDQWH GH HVWH WLSR GH FXHYD IRUPDGD ELHQ SRU OD
PRYLOL]DFLyQGHOODKDUHQODYHUWLHQWHGHXQYROFiQRGHPDWHULDOHVUHVLGXDOHVHQXQDFXHQFD
IOXYLDOWRUUHQFLDOSUy[LPD$OLJXDOTXHRFXUUHFRQODODYDHOIOXMRGHHVWRVPDWHULDOHVSXHGHQ
HQWHUUDU D WURQFRV R iUEROHV GDQGR OXJDU D PROGHV YDFtRV WUDV VX GHVFRPSRVLFLyQ \
FRQVROLGDFLyQ GHO GHSyVLWR (VWH RWUR WLSR GH PROGHV VH KDQ ORFDOL]DGR HQ (VORYDTXLD \
5HS~EOLFD&KHFD

 &XHYDVGHHURVLyQPDULQD
 /DVFXHYDVGHPDUVRQFDYLGDGHVGHHURVLyQPDULQDRULJLQDGDVSRUODH[SORWDFLyQGH
GLVFRQWLQXLGDGHV\ ]RQDVJHROyJLFDPHQWHGpELOHV),/(' GHILQH HVWDV FXHYDV FRPR
³$FDYHFXWLQDQ\URFNW\SHZKHUHDJHRORJLFDOZHDNQHVVLVH[SORWHGE\WKHKLJKO\VHOHFWLYH
HURVLRQ SRZHU RI ZDYH DFWLRQ´ 1R GHSHQGHQ GLUHFWDPHQWH GH OD OLWRORJtD SXGLHQGR
SUHVHQWDUVHHQWRGRWLSRGHURFDVWDQWRVROXEOHVFRPRQRVROXEOHVYHUILJXUDDXQTXHOD
OLWRORJtDFRQGLFLRQD ODPRUIRORJtDGH ODVJDOHUtDV&RPRHMHPSORVGHHVWHFRQGLFLRQDPLHQWR
YHUVHFFLRQHVWLSRHQILJXUD
 $SDUHFHQ HQ OD OLWHUDWXUD LQWHUQDFLRQDO FRQ GLYHUVDV GHVLJQDFLRQHV $EUDVLRQ FDYHV
VKRUHFDYHVOLWRUDOFDYHVFRDVWDOFDYHVNVWHQK|KOHPHHUHVK|KOHEUDQGXQJVK|KOHVHHK|KOH
«(Q*DOLFLDHVWHWLSRGHFXHYDVVRQFRQRFLGDVFRPRIXUQDV
 (Q%811(/  VHPDQWLHQH XQ LQYHQWDULR FRQ ODVPD\RUHV FXHYDV GHOPXQGR
IRUPDGDVSRUHURVLyQPDULQD/DUHDODFLyQDFWXDOL]DGDHQ-XOLRGHLQFOXtDFDYLGDGHV
GH HVWH WLSR FRQPiV GH PGHVDUUROOR'H HOODVPHQRV GH  VXSHUDEDQ ORV PGH
GHVDUUROOR\WDQVyORVXSHUDEDQHONLOyPHWURGHGHVDUUROOR/DPD\RUFXHYDGHHVWHWLSRHV
0DWDLQDND &DYH ORFDOL]DGD HQ 2WDJR HQ 1XHYD =HODQGD \ TXH DOFDQ]D ORV  P GH
GHVDUUROOR(VWDFDYLGDGVHKDIRUPDGRSRUODHURVLyQGHODVQXPHURVRDVIUDFWXUDVLQWHUVHFDGDV
TXH DIHFWDQ D XQ DIORUDPLHQWR GH DUHQLVFD HQ OD FRVWD GHQWUR GH ODV URFDVPDJPiWLFDV VRQ
IDPRVDV FXHYDV FRPR)LQJDO
V&DYH 8DPK%LQQ HQ OD LVOD GH 6WDIID (VFRFLD YHU ILJXUD
HPSOD]DGDHQEDVDOWRFRQGLV\XQFLyQHQFROXPQDVKH[DJRQDOHV$OJXQDGHODVFXHYDV
GH HVWD LVOD DOFDQ]DQ ORV PGH GHVDUUROOR &RUPRUDQW
V0DFNLQQRQ
V&DYH HQ WHUUHQRV
JUDQtWLFRV ODV FDYLGDGHV GH PDU SUHVHQWDQ GLPHQVLRQHV PiV PRGHVWDV DXQTXH DOJXQDV
WDPELpQDOFDQ]DQORVPGHGHVDUUROORFRPR3LSHU
V&DYHHQ7UHVFR,VODGH6FLOO\



 /DPRUIRORJtD GH ORV SDVDMHV HV YDULDGD DSUHFLiQGRVH LQFOXVR IRUPDV HOtSWLFDVPX\
DSODQDGDVPX\DQFKDV\PX\EDMDVHQ]RQDVFRQPX\EDMRJUDGLHQWH
 +D\ QXPHURVDV FXHYDV GH HVWH WLSR \ TXH DOFDQ]DQ GLPHQVLRQHV FRQVLGHUDEOHV (Q
+DZDLL86$VHORFDOL]DQODVPD\RUHVFXHYDVGHOPXQGRGHHVWHWLSR*8/'(1
.D]XPXUD&DYHFRQNPGHGHVDUUROOR\NPGHGHVQLYHOYHUWLFDO.LSXND.DQRKLQD
.XOD .DL &DYHUQV FRQ  NP GH GHVDUUROOR \  P GH SURIXQGLGDG +XDODODL 5DQFK
&DYH FRQNPGHGHVDUUROOR \PGHSURIXQGLGDG(PHVLQH&DYH FRQNPGH
GHVDUUROOR\PGHSURIXQGLGDG'HOLVVHD&DYH6\VWHPFRQNPGHGHVDUUROOR\P
GHSURIXQGLGDG(Q ODV ,VODV&DQDULDV +(51È1'(=3$&+(&2HW DO  GHVWDFD FRQ
PiVGHNPGHGHVDUUROORWRWDOFRQRFLGR\FRQPGHSURIXQGLGDGODFXHYDGHO9LHQWR
FXHYD GH LQWHUpV ELROyJLFR SDOHRQWROyJLFR \ DUTXHROyJLFR TXH HV DGHPiV OD VH[WD PD\RU
FXHYDGHOPXQGRHQURFDVYROFiQLFDV6HKDQORFDOL]DGRFXHYDVGHWDPDxRNLORPpWULFRHQHO
VXUGH&RUHD,VOD&KHMX,VOD-HMXHQ&KLOH,VOD(DVWHU.HQLD0H[LFR3RUWXJDO$]RUHV
,VODQGLD 5ZDQGD 86$ :DVKLQJWRQ ,GDKR &DOLIRUQLD 2UHJyQ 1XHYR0H[LFR$UL]RQD
6DPRD ,VOD 8SROX (FXDGRU ,VODV *DOiSDJRV -DSyQ )UDQFLD ,VOD GH OD 5HXQLyQ \
9LHWQDP $XQTXH WDPELpQ DSDUHFHQ FDYLGDGHV YROFiQLFDV GH RUGHQ VXENLORPpWULFR HQ
$UJHQWLQD0HQGR]D/D3DPSD$UDELD6DXGt,QGRQHVLD\(WLRStD
 0XFKRVGHHVWRVWXERVFRQWLHQHQHVWDODFWLWDV\HVWDODJPLWDVIRUPDGDVSRUHOJRWHRGH
OD ODYD GXUDQWH HO SURFHVR GH HYDFXDFLyQ GHO FRQGXFWR 6RQ IRUPDV TXH FUHFHQ UiSLGR SRU
JRWHRIOXMRVDOSLFDGXUDHWF+,//HWDOFLWDQGLYHUVDVPRUIRORJtDV\IRUPDVGH
ODYD(VWDODFWLWDVHVWDODJPLWDVFROXPQDVIRUPDVDEDQGHUDGDVGUDSHULHVFRODGDVIORZVWRQH
RODYDIDOOVKHOLFWLWDVFRUDORLGHVFRQXOLWRV\EXUEXMDVDPSROODV
 7DPELpQ VHxDODQ TXH QR WRGDV ODV IRUPDFLRQHV VRQ GH ODYD H[LVWLHQGR RWUDVPHQRV
DEXQGDQWHVHQySDOR\HVRWKHQDUGLWD\RWURVPLQHUDOHVVHFXQGDULRV(QHVWHWLSRGHFXHYDVHO
ySDOR VH SUHVHQWD HQ  QXPHURVDV IRUPDV /Ï3(=0$57Ë1(= HW DO  WDQWR
HVSHOHRWHPDV SODQRV IORZVWRQHV FRPR HVSHOHRWHPDV FLOtQGULFRV \ PLFURHVWURPDWROLWRV
WHUUHVWUHVYHUFDStWXORDSDUWDGR



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



 (Q HO OLWRUDO JDOOHJR HVWDV FDYLGDGHV DSDUHFHQ DVRFLDGDV D GLVFRQWLQXLGDGHV
SUHGRPLQDQWHPHQWHVXEYHUWLFDOHV',=',26
 /DVREVHUYDFLRQHVUHDOL]DGDVHQFDPSRSHUPLWHQLQFOXLUHQWUHODVGLVFRQWLQXLGDGHVQR
VRODPHQWH ODV MXQWDV MRLQWV GLDFODVDV \ IUDFWXUDV VLQR WDPELpQ ODV GLVWLQWDV
LQKRPRJHQHLGDGHV RULJLQDGDV SRU OD SUHVHQFLD GH ILORQHV GLTXHV SVHXGRHVWUDWLILFDFLyQ
DQWLJXDV IUDFWXUDV UHOOHQDV IRVLOL]DGDV SRU FRQJORPHUDGRV EUHFKDV \ VHGLPHQWRV EODQGRV
/RV HMHPSORV HVWXGLDGRV HQ ]RQDV JUDQtWLFDVPDQWLHQHQ XQPDUFDGR FDUiFWHU HVWUXFWXUDO GH
IRUPDTXH OD FDYLGDG VH GHVDUUROOD HQ HO SODQR GH GHELOLGDG VXEYHUWLFDO R VXEKRUL]RQWDO \
SURJUHVDDGDSWiQGRVHD ORV OtPLWHVPiVUHVLVWHQWHV$VtFRQUHIHUHQFLDD ODGLVFRQWLQXLGDG\
OLPLWiQGRQRV D ODV URFDV SOXWyQLFDV FRQVLGHUDPRV WUHV VXEWLSRV GH FDYLGDGHV GH HURVLyQ
PDULQD
x &DYLGDGHVDVRFLDGDVDXQDGLVFRUGDQFLDKRUL]RQWDO(URVLyQHQHOSODQRGHFRQWDFWRGH
GHSyVLWRVKHWHURJpQHRV\QLYHOHVGHSOD\DVDQWLJXDVTXH IRVLOL]DQHO VXEVWUDWRR UDVD
OLWRUDO
x &DYLGDGHVIRUPDGDVSRUODHURVLyQGHGLVFRQWLQXLGDGHVHQODURFD
x &DYLGDGHVIRUPDGDVSRUODHURVLyQGHFRQJORPHUDGRVEUHFKDV\GHSyVLWRVGHGLVWLQWD
HQWLGDGTXHUHOOHQDQ\IRVLOL]DQDQWLJXDVILVXUDVDELHUWDV
 &RPRFDYLGDGHVGHOWLSRVHKDQHVWXGLDGRIXUQDVGHSHTXHxDHQWLGDGHQODFRVWD
HQWUH9LJR \ 6DLiQV HQ OD5tD GH9LJR&RPR HMHPSOR OD )XUQD$UHHLUD ('8707
HQODVSUR[LPLGDGHVGH&DER(VWDL(VXQDFDYLGDGGHSHTXHxRGHVDUUROOR
ILJXUDFDSHQDVPFRQXQDQFKRPHGLRGHFP\XQDDOWXUDYDULDEOHHQWUH\
P/D ILJXUDPXHVWUDGRVVHFFLRQHVGH ODJDOHUtDXQDHQERFD\RWUDHQHO LQWHULRU/D
JDOHUtD VH H[FDYD DO SLp GH XQ WDOXG WpUUHR FRPSXHVWR GH DUHQDV OLPRV SDUGX]FRV \ JUDYDV
SURFHGHQWHVGHODGLVJUHJDFLyQ\DOWHUDFLyQGHURFDVORFDOHV\TXHSDUHFHIRVLOL]DUXQQLYHOGH
UDVD GH JUDQLRGRULWD /D HURVLyQ DIHFWD SULQFLSDOPHQWH DOPDWHULDO EODQGR SURGXFLHQGR XQD
JDOHUtD GH VHFFLyQ WULDQJXODU HORQJDGD HQ OD YHUWLFDO \ GHIRUPDGD HQ HO FRQWDFWR FRQ HO
VXEVWUDWR/DFDYLGDG IXHPRGLILFDGDDUWLILFLDOPHQWHHQ VX LQWHULRU DO H[FDYDUVHXQDJDOHUtD
ODWHUDOPHQWH\HOHYDGDFRQUHVSHFWRDOQLYHOGHSOHDPDU(QHOWHFKRDIRQGRGHFXHYDVHKD

)LJXUDFingal's CaveHQODLVODGH6WDIID(VFRFLDD9LVWDDpUHDGHODLVOD)RWRJUDItDWRPDGDGHOFDWiORJR
WXUtVWLFR,7953&GH6FRWGLVF%*63URGXFWLRQV/WGE9LVWDGHXQDGHODVFXHYDV 






 5HYLVDGRVORVGDWRVHLQYHQWDULRGHRWURVDXWRUHV',=',26HWDO6-g%(5*
E*$'È1<76=(17(6HWDOHWFVHKDORJUDGRFRPSRQHUXQDUHODFLyQ
FRQIXUQDVORFDOL]DGDVHQSDLVHV$XQTXHREYLDPHQWHODPXHVWUDQRHVKRPRJpQHDOD
GLVWULEXFLyQREWHQLGDPXHVWUDTXHPiVGHXQGHODVFXHYDVGHPDUQRVXSHUDORVP
GHGHVDUUROOR\\TXHPiVGHXQGHHOODVQRVXSHUDORVP
 'HQWURGHQXHVWURiUHDGHHVWXGLRHQHO12GHODSHQtQVXOD,EpULFD\WRPDQGRFRPR
UHIHUHQFLDV OD FDUWRJUDItD JHROyJLFD 0$*1$ GHO ,*0( HO LQYHQWDULR GH FDYLGDGHV GHO
OLWRUDO JDOOHJR HQ OD SURYLQFLD GH 3RQWHYHGUD ',= ',26 HW DO  \ RWUDV ]RQDV
IRWRJUDILDGDVHQODVTXHVHKDQORFDOL]DGRIXUQDV3HUEHV0DULxD/XFHQVH3RUWRGR6RQHWF
FDEH FRQVLGHUDU TXH H[LVWHQ FDYLGDGHV GH HURVLyQ PDULQD FXDQGR PHQRV HQ ORV VLJXLHQWHV
VXEVWUDWRV (VTXLVWRV \ FXDU]RV HVTXLVWRV \ FXDU]RHVTXLVWRV FRQ LQWHUFDODFLRQHV GH FDOL]DV
GRORPtWLFDV PLFDHVTXLVWRV FXDU]RHVTXLVWRV \ SDUDJQHLVHV FXDUFLWDV PHWDHVTXLVWRV
JUDQRGLRULWDJUDQLWRGHIHOGHVSDWRDOFDOLQRJUDQLWR\JUDQLRGRULWDELRWtWLFRVJUDQLWRVGHGRV
PLFDVJUDQLWRFDWDFOiVWLFRRUWRJQHLV

)LJXUD  6HFFLRQHV GH IXUQDV GHVDUUROODGDV HQ GLVWLQWRV WLSRV GH URFD /DV VHFFLRQHV VH KDQ FURTXL]DGR D
SDUWLU GH IRWRJUDItDV D )XUQD HPSOD]DGD HQ XQ FRQJORPHUDGR TXH UHOOHQD XQD IUDFWXUD DELHUWD E IXUQD
GHVDUUROODGDHQXQDILVXUDHQJUDQLWRFIXUQDGHVDUUROODGDHQFXDU]RHVTXLVWRV\FDOL]DVGIXUQDGHVDUUROODGD
HQHVTXLVWRV 

ILJXUD  7UHV HMHPSORV TXH PXHVWUDQ FXHYDV GH HURVLyQ GHVDUUROODGDV HQ GLVWLQWDV URFDV D HQ JUDQLWRV
Knappelskär CaveHQODVFHUFDQtDVGH/|YKDJHQHQ1\QlVKDPQ6XHFLDEHQHVTXLVWRV3HUEHV$&RUXxD
HQGHSyVLWRVFXDWHUQDULRVHQFRVWD9LJR3RQWHYHGUD)RWRV09DTXHLUR
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



 (Q HO OLWRUDO JDOOHJR HVWDV FDYLGDGHV DSDUHFHQ DVRFLDGDV D GLVFRQWLQXLGDGHV
SUHGRPLQDQWHPHQWHVXEYHUWLFDOHV',=',26
 /DVREVHUYDFLRQHVUHDOL]DGDVHQFDPSRSHUPLWHQLQFOXLUHQWUHODVGLVFRQWLQXLGDGHVQR
VRODPHQWH ODV MXQWDV MRLQWV GLDFODVDV \ IUDFWXUDV VLQR WDPELpQ ODV GLVWLQWDV
LQKRPRJHQHLGDGHV RULJLQDGDV SRU OD SUHVHQFLD GH ILORQHV GLTXHV SVHXGRHVWUDWLILFDFLyQ
DQWLJXDV IUDFWXUDV UHOOHQDV IRVLOL]DGDV SRU FRQJORPHUDGRV EUHFKDV \ VHGLPHQWRV EODQGRV
/RV HMHPSORV HVWXGLDGRV HQ ]RQDV JUDQtWLFDVPDQWLHQHQ XQPDUFDGR FDUiFWHU HVWUXFWXUDO GH
IRUPDTXH OD FDYLGDG VH GHVDUUROOD HQ HO SODQR GH GHELOLGDG VXEYHUWLFDO R VXEKRUL]RQWDO \
SURJUHVDDGDSWiQGRVHD ORV OtPLWHVPiVUHVLVWHQWHV$VtFRQUHIHUHQFLDD ODGLVFRQWLQXLGDG\
OLPLWiQGRQRV D ODV URFDV SOXWyQLFDV FRQVLGHUDPRV WUHV VXEWLSRV GH FDYLGDGHV GH HURVLyQ
PDULQD
x &DYLGDGHVDVRFLDGDVDXQDGLVFRUGDQFLDKRUL]RQWDO(URVLyQHQHOSODQRGHFRQWDFWRGH
GHSyVLWRVKHWHURJpQHRV\QLYHOHVGHSOD\DVDQWLJXDVTXH IRVLOL]DQHO VXEVWUDWRR UDVD
OLWRUDO
x &DYLGDGHVIRUPDGDVSRUODHURVLyQGHGLVFRQWLQXLGDGHVHQODURFD
x &DYLGDGHVIRUPDGDVSRUODHURVLyQGHFRQJORPHUDGRVEUHFKDV\GHSyVLWRVGHGLVWLQWD
HQWLGDGTXHUHOOHQDQ\IRVLOL]DQDQWLJXDVILVXUDVDELHUWDV
 &RPRFDYLGDGHVGHOWLSRVHKDQHVWXGLDGRIXUQDVGHSHTXHxDHQWLGDGHQODFRVWD
HQWUH9LJR \ 6DLiQV HQ OD5tD GH9LJR&RPR HMHPSOR OD )XUQD$UHHLUD ('8707
HQODVSUR[LPLGDGHVGH&DER(VWDL(VXQDFDYLGDGGHSHTXHxRGHVDUUROOR
ILJXUDFDSHQDVPFRQXQDQFKRPHGLRGHFP\XQDDOWXUDYDULDEOHHQWUH\
P/D ILJXUDPXHVWUDGRVVHFFLRQHVGH ODJDOHUtDXQDHQERFD\RWUDHQHO LQWHULRU/D
JDOHUtD VH H[FDYD DO SLp GH XQ WDOXG WpUUHR FRPSXHVWR GH DUHQDV OLPRV SDUGX]FRV \ JUDYDV
SURFHGHQWHVGHODGLVJUHJDFLyQ\DOWHUDFLyQGHURFDVORFDOHV\TXHSDUHFHIRVLOL]DUXQQLYHOGH
UDVD GH JUDQLRGRULWD /D HURVLyQ DIHFWD SULQFLSDOPHQWH DOPDWHULDO EODQGR SURGXFLHQGR XQD
JDOHUtD GH VHFFLyQ WULDQJXODU HORQJDGD HQ OD YHUWLFDO \ GHIRUPDGD HQ HO FRQWDFWR FRQ HO
VXEVWUDWR/DFDYLGDG IXHPRGLILFDGDDUWLILFLDOPHQWHHQ VX LQWHULRU DO H[FDYDUVHXQDJDOHUtD
ODWHUDOPHQWH\HOHYDGDFRQUHVSHFWRDOQLYHOGHSOHDPDU(QHOWHFKRDIRQGRGHFXHYDVHKD

)LJXUDFingal's CaveHQODLVODGH6WDIID(VFRFLDD9LVWDDpUHDGHODLVOD)RWRJUDItDWRPDGDGHOFDWiORJR
WXUtVWLFR,7953&GH6FRWGLVF%*63URGXFWLRQV/WGE9LVWDGHXQDGHODVFXHYDV 






 5HYLVDGRVORVGDWRVHLQYHQWDULRGHRWURVDXWRUHV',=',26HWDO6-g%(5*
E*$'È1<76=(17(6HWDOHWFVHKDORJUDGRFRPSRQHUXQDUHODFLyQ
FRQIXUQDVORFDOL]DGDVHQSDLVHV$XQTXHREYLDPHQWHODPXHVWUDQRHVKRPRJpQHDOD
GLVWULEXFLyQREWHQLGDPXHVWUDTXHPiVGHXQGHODVFXHYDVGHPDUQRVXSHUDORVP
GHGHVDUUROOR\\TXHPiVGHXQGHHOODVQRVXSHUDORVP
 'HQWURGHQXHVWURiUHDGHHVWXGLRHQHO12GHODSHQtQVXOD,EpULFD\WRPDQGRFRPR
UHIHUHQFLDV OD FDUWRJUDItD JHROyJLFD 0$*1$ GHO ,*0( HO LQYHQWDULR GH FDYLGDGHV GHO
OLWRUDO JDOOHJR HQ OD SURYLQFLD GH 3RQWHYHGUD ',= ',26 HW DO  \ RWUDV ]RQDV
IRWRJUDILDGDVHQODVTXHVHKDQORFDOL]DGRIXUQDV3HUEHV0DULxD/XFHQVH3RUWRGR6RQHWF
FDEH FRQVLGHUDU TXH H[LVWHQ FDYLGDGHV GH HURVLyQ PDULQD FXDQGR PHQRV HQ ORV VLJXLHQWHV
VXEVWUDWRV (VTXLVWRV \ FXDU]RV HVTXLVWRV \ FXDU]RHVTXLVWRV FRQ LQWHUFDODFLRQHV GH FDOL]DV
GRORPtWLFDV PLFDHVTXLVWRV FXDU]RHVTXLVWRV \ SDUDJQHLVHV FXDUFLWDV PHWDHVTXLVWRV
JUDQRGLRULWDJUDQLWRGHIHOGHVSDWRDOFDOLQRJUDQLWR\JUDQLRGRULWDELRWtWLFRVJUDQLWRVGHGRV
PLFDVJUDQLWRFDWDFOiVWLFRRUWRJQHLV

)LJXUD  6HFFLRQHV GH IXUQDV GHVDUUROODGDV HQ GLVWLQWRV WLSRV GH URFD /DV VHFFLRQHV VH KDQ FURTXL]DGR D
SDUWLU GH IRWRJUDItDV D )XUQD HPSOD]DGD HQ XQ FRQJORPHUDGR TXH UHOOHQD XQD IUDFWXUD DELHUWD E IXUQD
GHVDUUROODGDHQXQDILVXUDHQJUDQLWRFIXUQDGHVDUUROODGDHQFXDU]RHVTXLVWRV\FDOL]DVGIXUQDGHVDUUROODGD
HQHVTXLVWRV 

ILJXUD  7UHV HMHPSORV TXH PXHVWUDQ FXHYDV GH HURVLyQ GHVDUUROODGDV HQ GLVWLQWDV URFDV D HQ JUDQLWRV
Knappelskär CaveHQODVFHUFDQtDVGH/|YKDJHQHQ1\QlVKDPQ6XHFLDEHQHVTXLVWRV3HUEHV$&RUXxD
HQGHSyVLWRVFXDWHUQDULRVHQFRVWD9LJR3RQWHYHGUD)RWRV09DTXHLUR
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

 $QLYHOORFDOSUHGRPLQDQODVIXUQDVWLSR6RQFDYLGDGHVIRUPDGDVSRUODH[FDYDFLyQ
GHGHSyVLWRVJHQHUDOPHQWHFRQJORPHUDGRVREUHFKDVTXHUHOOHQDQ\IRVLOL]DQILVXUDVDELHUWDV
SUHH[LVWHQWHV (Q JHQHUDO HVWiQ IRUPDGDV SRU XQD JDOHUtD VLPSOH FX\D VHFFLyQ WLHQGH D VHU
SROLJRQDO FRQ XQ WHFKR TXH SXHGH HVWDU IRUPDGR SRU HO SURSLR GHSyVLWR SRU EORTXHV
UHVLGXDOHVFDtGRVGHQWURGH ODIUDFWXUD\TXHSXHGHSUHVHQWDUXQRRYDULRVKXQGLPLHQWRVGH
WHFKR DEULHQGR FKLPHQHDV DO H[WHULRU TXH DFW~DQ GH VRSODGRUHV /DV SDUHGHV WLHQGHQ D
FRLQFLGLUFRQORVOtPLWHVHVWUXFWXUDOHVGHODIUDFWXUDTXHVHIRVLOL]ySUHYLDPHQWHDXQTXHHQODV
]RQDVPiVSURIXQGDVDOJXQDVGHHVWDVILVXUDVKD\DQVLGRDJUDQGDGDVSRUODDFFLyQHURVLYDGHO
PDU
 $XQTXH ODV FXHYDV GH PDU WLHQHQ XQ GHVDUUROOR SUHGRPLQDQWHPHQWH KRUL]RQWDO HQ
DOJXQRV FDVRV VH IRUPDQ SR]RV YHUWLFDOHV OODPDGRV VRSODGRUHV EORZKROHV HQ VXV WHFKRV
GHELGR D OD HURVLyQ YHUWLFDO HQ HO IRQGR GH OD FXHYD 6RQ IRUPDV FRPXQHV TXH ORFDOPHQWH
DSDUHFHQHQIXUQDVGHOWLSRDOSURGXFLUVHODHURVLyQHQORVPDWHULDOHVGHUHOOHQR(QQXHVWUD
]RQDGHHVWXGLRGHVWDFDOD)XUQDGR%XUDFRGR,QIHUQR*:68707
HQODLVODGH2QV(VWDFXHYDVHHPSOD]DHQJUDQLWRVGHGRVPLFDVSUHVHQWDXQGHVDUUROOR
KRUL]RQWDOGHP\XQVRSODGRUGHPGHDOWXUD',=',26HWDO
 1R WRGDV ODV FDYLGDGHVGH RULJHQPDULQR VH ORFDOL]DQ HQ OD FRVWD DFWXDO 6-g%(5*
E LQGLFD ODV FDYLGDGHV GH HURVLyQ HQ 6XHFLD SXHGHQ ORFDOL]DUVH WDQWR D QLYHO GHPDU
DFWXDOFRPRHQQLYHOHVPX\SRUHQFLPDGHHVWHDXQTXHHQHOFDVRGHODFRVWDVXHFDKD\TXH
WHQHUHQFXHQWDHOHIHFWRGHODUHFXSHUDFLyQLVRVWiWLFDLVRVWDWLFUHERXQGSRVWJODFLDOORTXHHV
FRKHUHQWHFRQHOOHYDQWDPLHQWRGHOWHUULWRULRGXUDQWHHO+RORFHQR7DPELpQ',=',26HWDO
GHVFULEHQDOJXQDVIXUQDVGHOOLWRUDOGHODSURYLQFLDGH3RQWHYHGUDFX\DERFDVHORFDOL]D
FRQ HOHYDFLRQHV HQWUH ORV  \  P VREUH HO QLYHO GHO PDU DFWXDO ([LVWH SRU WDQWR OD
SRVLELOLGDG GH ORFDOL]DU WDQWR FXHYDV IyVLOHV D OR ODUJR GH OD FRVWD FRPR QLYHOHV IyVLOHV R
DQWLJXRV HQ ]RQDV HOHYDGDV GHQWUR GH DOJXQDV FXHYDV DFWLYDV \ TXH SRGUtDQ SUHVHUYDU
LPSRUWDQWHVUHJLVWURVSDOHRFOLPiWLFRV
 &RQHVWDFRQVLGHUDFLyQ\SDUDHVWXGLDU\DQDOL]DUODPRUIRORJtDGHHVWHWLSRGHFXHYDV
VHKDQVHOHFFLRQDGRODVSDOHRIXUQDVGH$V)LJKRVDV*:68707
\$/DJKRD('8707HPSOD]DGDVHQ ORVJUDQLWRVGHGRV
PLFDV GH DILQLGDG DOFDOLQD GH &DER 6LOOHLUR 0$*1$ ±  ,*0(  FRQ ERFDV
VLWXDGDVDSUR[LPDGDPHQWHDPGHDOWXUDVREUHHOQLYHOGHOPDUDFWXDO\ODIXUQDDFWLYD
GH2&ROLxR*:68707FXHYDSROLIiVLFDORFDOL]DGDHQOD,OODGH
2QVGHQWURGHOSDUTXH1DFLRQDOGHODV,OODV$WOiQWLFDVHPSOD]DGDHQJUDQLWRVGHGRVPLFDVGH
DILQLGDGDOFDOLQD0$*$1$±,*0(FRQERFDVLWXDGDDSUR[LPDGDPHQWHD

)LJXUDD)XUQDGHO,OORWHGR&DVWHORHQ$5DEDOHLUD/DSHTXHxDFDYLGDGVHKDIRUPDGRSRUODHURVLyQGH
JUDQLWRDOWHUDGR'LDSRVLWLYD09DTXHLURE*DOHUtD2GHCova do LagoHQ3XQWD)XVLxRFRQFDQDOHQ
IRUPDGHSHUD)RWRJUDItD09DTXHLUR 


LQLFLDGR OD HURVLyQ GHO WHFKR GHVDUUROODQGR XQD FKLPHQHD TXH FXOPLQDUi HQ XQ VRSODGRU
EXIDGRLUREORZKROH


 /DVFDYLGDGHVGHWLSRVRQSRFRIUHFXHQWHVHQOD]RQDGHHVWXGLR6HKDQREVHUYDGR
SHTXHxDVIXUQDVGHVDUUROODGDVSRUODDFFLyQGHOPDUFRQWUDJUDQLWRVDOWHUDGRVHQHO,OORWHGR
&DVWHOR('8707HQODSREODFLyQGH$5DEDOHLUD±$UFDGH
SUy[LPDDODGHVHPERFDGXUDGHOUtR9HUGXJR9HUILJXUDD
 (Q OD FRVWD EiOWLFD GH 6XHFLD 6-g%(5* E GHVFULEH  FDYLGDGHV GH RULJHQ
PDULQRFRQGHVDUUROORVHQWUHORV\ORVP\TXHVHKDQIRUPDGRDORODUJRGHILVXUDVGH
RULJHQWHFWyQLFR³VXEYHUWLFDOFUHYLFHRIWHFWRQLFRULJLQ´(OUDVJRPRUIROyJLFRSULQFLSDOGH
HVWDVFXHYDVHVODVHFFLyQGHOFDQDOHQIRUPDGHSHUD³SHDUVKDSSHGFURVVVHFWLRQ´DPRGR
GHXQRMRGH FHUUDGXUD LQYHUWLGR)LVXUD VXEHUWLFDO GHSDUHGHV UHDOWLYDPHQWHSXOLGDV FRQXQ
FDQDOGHVHFFLyQHOtSWLFDHQVXSDUWHLQIHULRUYHUILJXUDD'HVFULEHODIRUPDFLyQGHHVWH
WLSRGHFDYLGDGHVHQJUDQLWRVPHWDVHGLPHQWRV\PHWDJUDXYDFDV
 (QQXHVWUD]RQDGHHVWXGLROD&RYDGR/DJR('8707HQ
3XQWDGR)XVLxR&DQJDVGR0RUUD]RHQOD5tDGH9LJRSUHVHQWDXQWUDPRGHFDQDOFRQHVWD
VHFFLyQHQIRUPDGHSHUD3HURHVWDIXUQDHVWiGHVDUUROODGDHQPLFDHVTXLVWRV)LJXUDE


)LJXUD'RVVHFFLRQHVPRUIROyJLFDVGHODfurna de AreeiraDVHFFLyQWUDQVYHUVDOHQODERFDGHODIXUQD
EVHFFLyQPHGLD 
Capítulo 3. TIPOS DE CAVIDADES NATURALES DESARROLLADAS EN ROCAS MAGMÁTICAS
180 181


 $QLYHOORFDOSUHGRPLQDQODVIXUQDVWLSR6RQFDYLGDGHVIRUPDGDVSRUODH[FDYDFLyQ
GHGHSyVLWRVJHQHUDOPHQWHFRQJORPHUDGRVREUHFKDVTXHUHOOHQDQ\IRVLOL]DQILVXUDVDELHUWDV
SUHH[LVWHQWHV (Q JHQHUDO HVWiQ IRUPDGDV SRU XQD JDOHUtD VLPSOH FX\D VHFFLyQ WLHQGH D VHU
SROLJRQDO FRQ XQ WHFKR TXH SXHGH HVWDU IRUPDGR SRU HO SURSLR GHSyVLWR SRU EORTXHV
UHVLGXDOHVFDtGRVGHQWURGH ODIUDFWXUD\TXHSXHGHSUHVHQWDUXQRRYDULRVKXQGLPLHQWRVGH
WHFKR DEULHQGR FKLPHQHDV DO H[WHULRU TXH DFW~DQ GH VRSODGRUHV /DV SDUHGHV WLHQGHQ D
FRLQFLGLUFRQORVOtPLWHVHVWUXFWXUDOHVGHODIUDFWXUDTXHVHIRVLOL]ySUHYLDPHQWHDXQTXHHQODV
]RQDVPiVSURIXQGDVDOJXQDVGHHVWDVILVXUDVKD\DQVLGRDJUDQGDGDVSRUODDFFLyQHURVLYDGHO
PDU
 $XQTXH ODV FXHYDV GH PDU WLHQHQ XQ GHVDUUROOR SUHGRPLQDQWHPHQWH KRUL]RQWDO HQ
DOJXQRV FDVRV VH IRUPDQ SR]RV YHUWLFDOHV OODPDGRV VRSODGRUHV EORZKROHV HQ VXV WHFKRV
GHELGR D OD HURVLyQ YHUWLFDO HQ HO IRQGR GH OD FXHYD 6RQ IRUPDV FRPXQHV TXH ORFDOPHQWH
DSDUHFHQHQIXUQDVGHOWLSRDOSURGXFLUVHODHURVLyQHQORVPDWHULDOHVGHUHOOHQR(QQXHVWUD
]RQDGHHVWXGLRGHVWDFDOD)XUQDGR%XUDFRGR,QIHUQR*:68707
HQODLVODGH2QV(VWDFXHYDVHHPSOD]DHQJUDQLWRVGHGRVPLFDVSUHVHQWDXQGHVDUUROOR
KRUL]RQWDOGHP\XQVRSODGRUGHPGHDOWXUD',=',26HWDO
 1R WRGDV ODV FDYLGDGHVGH RULJHQPDULQR VH ORFDOL]DQ HQ OD FRVWD DFWXDO 6-g%(5*
E LQGLFD ODV FDYLGDGHV GH HURVLyQ HQ 6XHFLD SXHGHQ ORFDOL]DUVH WDQWR D QLYHO GHPDU
DFWXDOFRPRHQQLYHOHVPX\SRUHQFLPDGHHVWHDXQTXHHQHOFDVRGHODFRVWDVXHFDKD\TXH
WHQHUHQFXHQWDHOHIHFWRGHODUHFXSHUDFLyQLVRVWiWLFDLVRVWDWLFUHERXQGSRVWJODFLDOORTXHHV
FRKHUHQWHFRQHOOHYDQWDPLHQWRGHOWHUULWRULRGXUDQWHHO+RORFHQR7DPELpQ',=',26HWDO
GHVFULEHQDOJXQDVIXUQDVGHOOLWRUDOGHODSURYLQFLDGH3RQWHYHGUDFX\DERFDVHORFDOL]D
FRQ HOHYDFLRQHV HQWUH ORV  \  P VREUH HO QLYHO GHO PDU DFWXDO ([LVWH SRU WDQWR OD
SRVLELOLGDG GH ORFDOL]DU WDQWR FXHYDV IyVLOHV D OR ODUJR GH OD FRVWD FRPR QLYHOHV IyVLOHV R
DQWLJXRV HQ ]RQDV HOHYDGDV GHQWUR GH DOJXQDV FXHYDV DFWLYDV \ TXH SRGUtDQ SUHVHUYDU
LPSRUWDQWHVUHJLVWURVSDOHRFOLPiWLFRV
 &RQHVWDFRQVLGHUDFLyQ\SDUDHVWXGLDU\DQDOL]DUODPRUIRORJtDGHHVWHWLSRGHFXHYDV
VHKDQVHOHFFLRQDGRODVSDOHRIXUQDVGH$V)LJKRVDV*:68707
\$/DJKRD('8707HPSOD]DGDVHQ ORVJUDQLWRVGHGRV
PLFDV GH DILQLGDG DOFDOLQD GH &DER 6LOOHLUR 0$*1$ ±  ,*0(  FRQ ERFDV
VLWXDGDVDSUR[LPDGDPHQWHDPGHDOWXUDVREUHHOQLYHOGHOPDUDFWXDO\ODIXUQDDFWLYD
GH2&ROLxR*:68707FXHYDSROLIiVLFDORFDOL]DGDHQOD,OODGH
2QVGHQWURGHOSDUTXH1DFLRQDOGHODV,OODV$WOiQWLFDVHPSOD]DGDHQJUDQLWRVGHGRVPLFDVGH
DILQLGDGDOFDOLQD0$*$1$±,*0(FRQERFDVLWXDGDDSUR[LPDGDPHQWHD

)LJXUDD)XUQDGHO,OORWHGR&DVWHORHQ$5DEDOHLUD/DSHTXHxDFDYLGDGVHKDIRUPDGRSRUODHURVLyQGH
JUDQLWRDOWHUDGR'LDSRVLWLYD09DTXHLURE*DOHUtD2GHCova do LagoHQ3XQWD)XVLxRFRQFDQDOHQ
IRUPDGHSHUD)RWRJUDItD09DTXHLUR 


LQLFLDGR OD HURVLyQ GHO WHFKR GHVDUUROODQGR XQD FKLPHQHD TXH FXOPLQDUi HQ XQ VRSODGRU
EXIDGRLUREORZKROH


 /DVFDYLGDGHVGHWLSRVRQSRFRIUHFXHQWHVHQOD]RQDGHHVWXGLR6HKDQREVHUYDGR
SHTXHxDVIXUQDVGHVDUUROODGDVSRUODDFFLyQGHOPDUFRQWUDJUDQLWRVDOWHUDGRVHQHO,OORWHGR
&DVWHOR('8707HQODSREODFLyQGH$5DEDOHLUD±$UFDGH
SUy[LPDDODGHVHPERFDGXUDGHOUtR9HUGXJR9HUILJXUDD
 (Q OD FRVWD EiOWLFD GH 6XHFLD 6-g%(5* E GHVFULEH  FDYLGDGHV GH RULJHQ
PDULQRFRQGHVDUUROORVHQWUHORV\ORVP\TXHVHKDQIRUPDGRDORODUJRGHILVXUDVGH
RULJHQWHFWyQLFR³VXEYHUWLFDOFUHYLFHRIWHFWRQLFRULJLQ´(OUDVJRPRUIROyJLFRSULQFLSDOGH
HVWDVFXHYDVHVODVHFFLyQGHOFDQDOHQIRUPDGHSHUD³SHDUVKDSSHGFURVVVHFWLRQ´DPRGR
GHXQRMRGH FHUUDGXUD LQYHUWLGR)LVXUD VXEHUWLFDO GHSDUHGHV UHDOWLYDPHQWHSXOLGDV FRQXQ
FDQDOGHVHFFLyQHOtSWLFDHQVXSDUWHLQIHULRUYHUILJXUDD'HVFULEHODIRUPDFLyQGHHVWH
WLSRGHFDYLGDGHVHQJUDQLWRVPHWDVHGLPHQWRV\PHWDJUDXYDFDV
 (QQXHVWUD]RQDGHHVWXGLROD&RYDGR/DJR('8707HQ
3XQWDGR)XVLxR&DQJDVGR0RUUD]RHQOD5tDGH9LJRSUHVHQWDXQWUDPRGHFDQDOFRQHVWD
VHFFLyQHQIRUPDGHSHUD3HURHVWDIXUQDHVWiGHVDUUROODGDHQPLFDHVTXLVWRV)LJXUDE


)LJXUD'RVVHFFLRQHVPRUIROyJLFDVGHODfurna de AreeiraDVHFFLyQWUDQVYHUVDOHQODERFDGHODIXUQD
EVHFFLyQPHGLD 
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

)LJXUD7RSRJUDItDPRUIROyJLFDGH$/DJKRD6REUHODSODQWDVHKDVHxDODGRODGLUHFFLyQGHOFRQJORPHUDGR
GyQGHVHKDGHILQLGRODVDODSULQFLSDO7RSRJUDItDGH5&RVWDV\09DTXHLURHQ


PVREUHHOQLYHOGHOPDUDFWXDO\TXHSUHVHQWDYDULRVSDOHRQLYHOHVVXVSHQGLGRVHQFRWDVGH
KDVWDP
 /DERFDGHDFFHVRD)XUQDGD/DJKRDVHVLW~DDOSLpGHXQWDOXGURFRVRDIHFWDGRSRU
ODVVXFHVLYDVREUDVGHUHIRUPDGHODFDUUHWHUD32HQWUH&DER6LOOHLUR\%DUHGR%DLRQD
(V XQD ERFD GH SHTXHxDV GLPHQVLRQHV \ TXH DSDUHQWD VH DEULy GXUDQWH ORV WUDEDMRV GH
GHPROLFLyQ TXH DIHFWDURQ DO WDOXG DXQTXH QR VH KD SRGLGR YHULILFDU 6H KDQ FRPSDUDGR ODV
RUWRLPiJHQHV DFWXDOHV FRQ ODV IRWRJUDItDV GHO YXHOR $PHULFDQR  ,'(*
KWWSYLVRUJLVFPDWL[XQWDHVFGL[PDSDKWPO \ WDQWR OD FDUUHWHUD FRPR HO HQWUDQWH HQ HO
WDOXG\DH[LVWtDQ1RVHKDSRGLGRGLVFHUQLUVLODDFWXDOFXHYDHVXQSDOHRQLYHOGHXQDIXUQD
SDUFLDOPHQWH GHVWUXLGD R VL VH WUDWD GH XQD SDOHRIXUQD GHVDUUROODGD GXUDQWH XQ HSLVRGLR GH
WUDQVJUHVLyQ PDULQD /DV REUDV GH DGHFXDFLyQ GHO YLDO KDQ DIHFWDGR D WUHV GH ODV FXHYDV
ORFDOL]DGDVHQHVWD]RQD
 /DFXHYDFRQVLVWHHQXQSDVDMHVLPSOHGHPGHGHVDUUROORTXHVHDJUDQGDIRUPDQGR
XQDVDODTXHDOFDQ]DORVPGHDQFKR\ORVPGHDOWXUD9HUWRSRJUDItDPRUIROyJLFDHQOD
ILJXUD(VWDFDYLGDGVHHVWXGLyHQ\SRVWHULRUPHQWHHQ/DVREUDVUHDOL]DGDV
D SULQFLSLRV GH OD GpFDGD GHO  KDQ DIHFWDGR VHQVLEOHPHQWH D VX HVWUXFWXUD SURYRFDQGR
DOJXQRVFRODSVRVHQHOLQWHULRUSULQFLSDOPHQWHHQODSDUHG6IRUPDGDSRUURFDPX\DOWHUDGD
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

)LJXUD7RSRJUDItDPRUIROyJLFDGH$/DJKRD6REUHODSODQWDVHKDVHxDODGRODGLUHFFLyQGHOFRQJORPHUDGR
GyQGHVHKDGHILQLGRODVDODSULQFLSDO7RSRJUDItDGH5&RVWDV\09DTXHLURHQ


PVREUHHOQLYHOGHOPDUDFWXDO\TXHSUHVHQWDYDULRVSDOHRQLYHOHVVXVSHQGLGRVHQFRWDVGH
KDVWDP
 /DERFDGHDFFHVRD)XUQDGD/DJKRDVHVLW~DDOSLpGHXQWDOXGURFRVRDIHFWDGRSRU
ODVVXFHVLYDVREUDVGHUHIRUPDGHODFDUUHWHUD32HQWUH&DER6LOOHLUR\%DUHGR%DLRQD
(V XQD ERFD GH SHTXHxDV GLPHQVLRQHV \ TXH DSDUHQWD VH DEULy GXUDQWH ORV WUDEDMRV GH
GHPROLFLyQ TXH DIHFWDURQ DO WDOXG DXQTXH QR VH KD SRGLGR YHULILFDU 6H KDQ FRPSDUDGR ODV
RUWRLPiJHQHV DFWXDOHV FRQ ODV IRWRJUDItDV GHO YXHOR $PHULFDQR  ,'(*
KWWSYLVRUJLVFPDWL[XQWDHVFGL[PDSDKWPO \ WDQWR OD FDUUHWHUD FRPR HO HQWUDQWH HQ HO
WDOXG\DH[LVWtDQ1RVHKDSRGLGRGLVFHUQLUVLODDFWXDOFXHYDHVXQSDOHRQLYHOGHXQDIXUQD
SDUFLDOPHQWH GHVWUXLGD R VL VH WUDWD GH XQD SDOHRIXUQD GHVDUUROODGD GXUDQWH XQ HSLVRGLR GH
WUDQVJUHVLyQ PDULQD /DV REUDV GH DGHFXDFLyQ GHO YLDO KDQ DIHFWDGR D WUHV GH ODV FXHYDV
ORFDOL]DGDVHQHVWD]RQD
 /DFXHYDFRQVLVWHHQXQSDVDMHVLPSOHGHPGHGHVDUUROORTXHVHDJUDQGDIRUPDQGR
XQDVDODTXHDOFDQ]DORVPGHDQFKR\ORVPGHDOWXUD9HUWRSRJUDItDPRUIROyJLFDHQOD
ILJXUD(VWDFDYLGDGVHHVWXGLyHQ\SRVWHULRUPHQWHHQ/DVREUDVUHDOL]DGDV
D SULQFLSLRV GH OD GpFDGD GHO  KDQ DIHFWDGR VHQVLEOHPHQWH D VX HVWUXFWXUD SURYRFDQGR
DOJXQRVFRODSVRVHQHOLQWHULRUSULQFLSDOPHQWHHQODSDUHG6IRUPDGDSRUURFDPX\DOWHUDGD
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
 (OQLYHOYLVLEOHGHOFRQJORPHUDGRTXHIRUPDHOWHFKRGHODFDYLGDGVHORFDOL]DUtDDXQD
HOHYDFLyQGHXQRVPFRQUHVSHFWRDOQLYHOGHOPDUHQODDFWXDOLGDGSRUORTXHVHWUDWDUtDGH
XQDIRUPDFLyQGLIHUHQWHDODFDUWRJUDILDGDSRUHO,*0(
 (O VXHOR HVWi IRUPDGR SRU ODMDV \ EORTXHV GHVSUHQGLGRV GH OD SDUHG 1 (QWUH HOORV
DSDUHFHQDOJXQRVHOLSVRLGHVGHJUDQLWRURGDGRVFX\RGLiPHWURPHQRUDOFDQ]DORVFP
 6LJXLHQGRHOFRQWDFWRGHOFRQJORPHUDGRFRQODSDUHG6KD\XQDDOLQHDFLyQGHJRWHUDV
LPSRUWDQWHV3DUWHGHOJRWHRLPSDFWDFRQWUDODEDVHGHODSDUHGGHJUDQLWRDOWHUDGRSURYRFDQGR
DFDQDODGXUDV GH HURVLyQ (Q HO H[WUHPR 6( GH OD JDOHUtD WDPELpQ VH SURGXFH XQ JRWHR
FRQVWDQWHHLQFOXVLYHHVWDFLRQDOPHQWHVHDSUHFLDXQIOXMROHQWRVHHSDJHHQODSDUHGGRQGH
FUHFHODSLJRWLWD(VWHIOXMRGHVFLHQGHGHVGHXQRVPGHDOWXUD
 $SHVDUGHHVWRVDSRUWHVQRVHSURGXFHQDFXPXODFLRQHVGHDJXDHQHO LQWHULRUGH OD
FDYLGDG 6H IRUPD XQ SHTXHxR FXUVR HUUiWLFR TXH GHVDSDUHFH HQWUH ORV EORTXHV \ ODMDV GH
PD\RUWDPDxR([LVWHXQSHTXHxRODJRGHDJXDGXOFHGH[PHQODHQWUDGDGHODFXHYD
\TXHSHUPDQHFHFRQDJXDSUiFWLFDPHQWHWRGRHODxR$SHVDUGHODHOHYDGDKXPHGDGLQWHULRU
HQODFDYLGDGVHKDQREVHUYDGRSHTXHxDVFRORQLDVGHTXLUySWHURV
 8QR GH ORV UDVJRV PiV LQWHUHVDQWHV GH HVWD FDYLGDG VRQ ORV GLVWLQWRV FRQMXQWRV GH
HVSHOHRWHPDVTXHVHORFDOL]DQHQVXLQWHULRU3RUXQODGRGHVWDFDODHQRUPHFRODGDGHSLJRWLWD
TXHFXEUHODSDUHG6(GHODFDYLGDGVREUHODTXHVHGHVDUUROODQIRUPDVGHIOXMRPLFURJRXUV
VXSHUSXHVWRV \ DSLODGRV \ IRUPDV FRPSXHVWDV IOXMRJRWHR DPRGR GH ³FDQRS\ IORZVWRQH´
ILJXUDF WDPELpQIRUPDVDEDQGHUDGDV\IRUPDVDVLPLODEOHVFRQGULSVWRQHHVWDODFWLWDV
(VWHWLSRGHPLFURIRUPDVVHORFDOL]DQHQHOWHFKR\HQHVFDORQDPLHQWRVGHODSDUHG/DURWXUD
SDUFLDO GH DOJXQDV IRUPDV SHUPLWH YHU HO FUHFLPLHQWR UtWPLFR GH HVWRV HVSHOHRWHPDV FRQ
DOWHUQDQFLDGHEDQGDVFODUDV\RVFXUDV$OSLpGHHVWDFRODGDHQ]RQDVGHJRWHRVHSURGXFHXQ
VHJXQGR JUXSR GH ELRPLQHUDOL]DFLRQHV YHU ILJXUD  GHO TXH QR VH GLVSRQHQ GDWRV
DQDOtWLFRV



 /D IXUQD GH$V)LJKRVDV VH ORFDOL]D WDPELpQ HQ%DUHGR HQ XQ WDOXG GH JUDQLWR/D
FXHYD HV XQD JDOHUtD VLPSOH FRQ P GH GHVDUUROOR SDVDMH H[FDYDGR HQ XQ FRQJORPHUDGR
IRUPDGRSRUFDQWRVURGDGRVKHWHURPpWULFRVGHFXDU]R\JUDQLWRFRQPDWUL]FDOFRVLOLFDWDGD\
 
Figura 3.72: Furna da Laghoa: D$O SLp H OD FRODGD GH SLJRWLWD HQ OD ]RQD GH VDOSLFDGXUDV VH DFXPXODQ
IUDJPHQWRVGHFRODGDGHSLJRWLWD\IUDJPHQWRVGHURFD6HIRUPDQSHTXHxRVFKDUFRVFX\RQLYHOTXHGDPDUFDGR
SRU ORV WLQWDGRV VXSHUILFLDOHV HQ HO SHUtPHWUR 6REUH HVWRV ~OWLPRV DSDUHFHQ GLIHUHQWHV FRQILJXUDFLRQHV GH
ELRHVSHOHRWHPDVE'HWDOOHGHXQRGHORVIUDJPHQWRVGHURFDVREUHHOTXHVHGHVDUUROODEDFWHULDVILODPHQWRVDV
GHFRORURFUHDPDUURQDGR)RWRJUDItDV09DTXHLUR 





 /D SDUHG1 SUHVHQWD XQDPDUFDGD IROLDFLyQ VXEYHUWLFDO OLJHUDPHQWH H[WUDSORPDGD D
IDYRU GH OD FXHYD GH GLUHFFLyQ DSUR[LPDGD1( SRU OR TXH H[LVWHQ EORTXHV \ ODMDV GH
WDPDxRLPSRUWDQWHFDtGRVDOSLpGHHVWDSDUHG
 (OWUDPR6(GHODFDYLGDGWLHQHODVSDUHGHVFXELHUWDVGHHVSHOHRWHPDVGHSLJRWLWDFRQ
WRQRVURML]RV\RFUHV/DVPXHVWUDVGDWDGDVDUURMDQHGDGHVGHHQWUH±%3\
±  %3 FRPXQLFDFLyQ SHUVRQDO 6$1-85-26$1&+(=  OR TXH SHUPLWH
SUHVXSRQHU TXH ORV GHSyVLWRV VRQ GH HGDG ILQLKRORFHQD SRU OR TXH OD FDYLGDG VH KDEUtD
IRUPDGRGXUDQWHHO3OHLVWRFHQR
 (Q HO WHFKR HQ OD SDUWH FHQWUDO GH OD JDOHUtD DVRPD XQ FRQJORPHUDGR IRUPDGR SRU
JUDQGHV EORTXHV URGDGRV GH JUDQLWR TXH DOFDQ]DQ WDPDxR PpWULFR \ TXH VH PH]FODQ FRQ
FDQWRV URGDGRV\ IUDJPHQWRVDQJXORVRVGHGLYHUVR WDPDxR3DUHFHQ UHOOHQDUXQD IUDFWXUDGH
GLUHFFLyQ DSUR[LPDGD 1( (O YROXPHQ SULQFLSDO GH OD IXUQD SDUHFH GHVDUUROODGR HQ OD
LQWHUVHFFLyQGHHVWDEDQGDGHFRQJORPHUDGRFRQODIROLDFLyQTXHGHILQHODJDOHUtD
 (Q ODPHPRULDGH ODKRMD0$*1$VHGHVFULEHXQQLYHOGHWHUUD]DVPDULQDV
SDUDOHODV D OD FRVWD$WOiQWLFD \ FROJDGDV HQ FRWD DSUR[LPDGDPHQWH D P GH DOWXUD HQ HO
H[WUHPR PiV PHULGLRQDO SHUGLHQGR SURJUHVLYDPHQWH DOWXUD KDFLD HO QRUWH KDVWD VLWXUDVH
SUiFWLFDPHQWH DO QLYHO GHOPDU HQ&DER6LOOHLUR(VWDV WHUUD]DV HVWDUtDQ FRQVWLWXLGDV SRU XQ
GHSyVLWRGHOLPRVSDUGX]FRVPVREUHORVTXHVHVREUHSRQHXQQLYHOGHFDQWRVURGDGRV
JUXHVRVKDVWDFPGHGLiPHWUR

)LJXUDFurna da Laghoa:D9LVWDJHQHUDOGHODFRODGDGHPGHDOWXUDTXHFDUDFWHUL]DODJDOHUtD(QOD
SDUWH VXSHULRU VH DSUHFLD HO FRQWDFWR GH OD SDUHG GH OD FDYLGDG FRQ HO GHSyVLWR GH WHUUD]D FROJDGR H[FDYDGR
GXUDQWHHOGHVDUUROORGHODVDODE9LVWDGHOWHFKRGHODFDYLGDG6HDSUHFLDQORVEORTXHVURGDGRVLQWHUFDODGRV
FRQIUDJPHQWRVDQJXORVRV)RWRJUDItD09DTXHLUR 
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
 (OQLYHOYLVLEOHGHOFRQJORPHUDGRTXHIRUPDHOWHFKRGHODFDYLGDGVHORFDOL]DUtDDXQD
HOHYDFLyQGHXQRVPFRQUHVSHFWRDOQLYHOGHOPDUHQODDFWXDOLGDGSRUORTXHVHWUDWDUtDGH
XQDIRUPDFLyQGLIHUHQWHDODFDUWRJUDILDGDSRUHO,*0(
 (O VXHOR HVWi IRUPDGR SRU ODMDV \ EORTXHV GHVSUHQGLGRV GH OD SDUHG 1 (QWUH HOORV
DSDUHFHQDOJXQRVHOLSVRLGHVGHJUDQLWRURGDGRVFX\RGLiPHWURPHQRUDOFDQ]DORVFP
 6LJXLHQGRHOFRQWDFWRGHOFRQJORPHUDGRFRQODSDUHG6KD\XQDDOLQHDFLyQGHJRWHUDV
LPSRUWDQWHV3DUWHGHOJRWHRLPSDFWDFRQWUDODEDVHGHODSDUHGGHJUDQLWRDOWHUDGRSURYRFDQGR
DFDQDODGXUDV GH HURVLyQ (Q HO H[WUHPR 6( GH OD JDOHUtD WDPELpQ VH SURGXFH XQ JRWHR
FRQVWDQWHHLQFOXVLYHHVWDFLRQDOPHQWHVHDSUHFLDXQIOXMROHQWRVHHSDJHHQODSDUHGGRQGH
FUHFHODSLJRWLWD(VWHIOXMRGHVFLHQGHGHVGHXQRVPGHDOWXUD
 $SHVDUGHHVWRVDSRUWHVQRVHSURGXFHQDFXPXODFLRQHVGHDJXDHQHO LQWHULRUGH OD
FDYLGDG 6H IRUPD XQ SHTXHxR FXUVR HUUiWLFR TXH GHVDSDUHFH HQWUH ORV EORTXHV \ ODMDV GH
PD\RUWDPDxR([LVWHXQSHTXHxRODJRGHDJXDGXOFHGH[PHQODHQWUDGDGHODFXHYD
\TXHSHUPDQHFHFRQDJXDSUiFWLFDPHQWHWRGRHODxR$SHVDUGHODHOHYDGDKXPHGDGLQWHULRU
HQODFDYLGDGVHKDQREVHUYDGRSHTXHxDVFRORQLDVGHTXLUySWHURV
 8QR GH ORV UDVJRV PiV LQWHUHVDQWHV GH HVWD FDYLGDG VRQ ORV GLVWLQWRV FRQMXQWRV GH
HVSHOHRWHPDVTXHVHORFDOL]DQHQVXLQWHULRU3RUXQODGRGHVWDFDODHQRUPHFRODGDGHSLJRWLWD
TXHFXEUHODSDUHG6(GHODFDYLGDGVREUHODTXHVHGHVDUUROODQIRUPDVGHIOXMRPLFURJRXUV
VXSHUSXHVWRV \ DSLODGRV \ IRUPDV FRPSXHVWDV IOXMRJRWHR DPRGR GH ³FDQRS\ IORZVWRQH´
ILJXUDF WDPELpQIRUPDVDEDQGHUDGDV\IRUPDVDVLPLODEOHVFRQGULSVWRQHHVWDODFWLWDV
(VWHWLSRGHPLFURIRUPDVVHORFDOL]DQHQHOWHFKR\HQHVFDORQDPLHQWRVGHODSDUHG/DURWXUD
SDUFLDO GH DOJXQDV IRUPDV SHUPLWH YHU HO FUHFLPLHQWR UtWPLFR GH HVWRV HVSHOHRWHPDV FRQ
DOWHUQDQFLDGHEDQGDVFODUDV\RVFXUDV$OSLpGHHVWDFRODGDHQ]RQDVGHJRWHRVHSURGXFHXQ
VHJXQGR JUXSR GH ELRPLQHUDOL]DFLRQHV YHU ILJXUD  GHO TXH QR VH GLVSRQHQ GDWRV
DQDOtWLFRV



 /D IXUQD GH$V)LJKRVDV VH ORFDOL]D WDPELpQ HQ%DUHGR HQ XQ WDOXG GH JUDQLWR/D
FXHYD HV XQD JDOHUtD VLPSOH FRQ P GH GHVDUUROOR SDVDMH H[FDYDGR HQ XQ FRQJORPHUDGR
IRUPDGRSRUFDQWRVURGDGRVKHWHURPpWULFRVGHFXDU]R\JUDQLWRFRQPDWUL]FDOFRVLOLFDWDGD\
 
Figura 3.72: Furna da Laghoa: D$O SLp H OD FRODGD GH SLJRWLWD HQ OD ]RQD GH VDOSLFDGXUDV VH DFXPXODQ
IUDJPHQWRVGHFRODGDGHSLJRWLWD\IUDJPHQWRVGHURFD6HIRUPDQSHTXHxRVFKDUFRVFX\RQLYHOTXHGDPDUFDGR
SRU ORV WLQWDGRV VXSHUILFLDOHV HQ HO SHUtPHWUR 6REUH HVWRV ~OWLPRV DSDUHFHQ GLIHUHQWHV FRQILJXUDFLRQHV GH
ELRHVSHOHRWHPDVE'HWDOOHGHXQRGHORVIUDJPHQWRVGHURFDVREUHHOTXHVHGHVDUUROODEDFWHULDVILODPHQWRVDV
GHFRORURFUHDPDUURQDGR)RWRJUDItDV09DTXHLUR 





 /D SDUHG1 SUHVHQWD XQDPDUFDGD IROLDFLyQ VXEYHUWLFDO OLJHUDPHQWH H[WUDSORPDGD D
IDYRU GH OD FXHYD GH GLUHFFLyQ DSUR[LPDGD1( SRU OR TXH H[LVWHQ EORTXHV \ ODMDV GH
WDPDxRLPSRUWDQWHFDtGRVDOSLpGHHVWDSDUHG
 (OWUDPR6(GHODFDYLGDGWLHQHODVSDUHGHVFXELHUWDVGHHVSHOHRWHPDVGHSLJRWLWDFRQ
WRQRVURML]RV\RFUHV/DVPXHVWUDVGDWDGDVDUURMDQHGDGHVGHHQWUH±%3\
±  %3 FRPXQLFDFLyQ SHUVRQDO 6$1-85-26$1&+(=  OR TXH SHUPLWH
SUHVXSRQHU TXH ORV GHSyVLWRV VRQ GH HGDG ILQLKRORFHQD SRU OR TXH OD FDYLGDG VH KDEUtD
IRUPDGRGXUDQWHHO3OHLVWRFHQR
 (Q HO WHFKR HQ OD SDUWH FHQWUDO GH OD JDOHUtD DVRPD XQ FRQJORPHUDGR IRUPDGR SRU
JUDQGHV EORTXHV URGDGRV GH JUDQLWR TXH DOFDQ]DQ WDPDxR PpWULFR \ TXH VH PH]FODQ FRQ
FDQWRV URGDGRV\ IUDJPHQWRVDQJXORVRVGHGLYHUVR WDPDxR3DUHFHQ UHOOHQDUXQD IUDFWXUDGH
GLUHFFLyQ DSUR[LPDGD 1( (O YROXPHQ SULQFLSDO GH OD IXUQD SDUHFH GHVDUUROODGR HQ OD
LQWHUVHFFLyQGHHVWDEDQGDGHFRQJORPHUDGRFRQODIROLDFLyQTXHGHILQHODJDOHUtD
 (Q ODPHPRULDGH ODKRMD0$*1$VHGHVFULEHXQQLYHOGHWHUUD]DVPDULQDV
SDUDOHODV D OD FRVWD$WOiQWLFD \ FROJDGDV HQ FRWD DSUR[LPDGDPHQWH D P GH DOWXUD HQ HO
H[WUHPR PiV PHULGLRQDO SHUGLHQGR SURJUHVLYDPHQWH DOWXUD KDFLD HO QRUWH KDVWD VLWXUDVH
SUiFWLFDPHQWH DO QLYHO GHOPDU HQ&DER6LOOHLUR(VWDV WHUUD]DV HVWDUtDQ FRQVWLWXLGDV SRU XQ
GHSyVLWRGHOLPRVSDUGX]FRVPVREUHORVTXHVHVREUHSRQHXQQLYHOGHFDQWRVURGDGRV
JUXHVRVKDVWDFPGHGLiPHWUR

)LJXUDFurna da Laghoa:D9LVWDJHQHUDOGHODFRODGDGHPGHDOWXUDTXHFDUDFWHUL]DODJDOHUtD(QOD
SDUWH VXSHULRU VH DSUHFLD HO FRQWDFWR GH OD SDUHG GH OD FDYLGDG FRQ HO GHSyVLWR GH WHUUD]D FROJDGR H[FDYDGR
GXUDQWHHOGHVDUUROORGHODVDODE9LVWDGHOWHFKRGHODFDYLGDG6HDSUHFLDQORVEORTXHVURGDGRVLQWHUFDODGRV
FRQIUDJPHQWRVDQJXORVRV)RWRJUDItD09DTXHLUR 
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



)LJXUD7RSRJUDItDPRUIROyJLFDGHODSDOHRIXUQDGHAs Fighosas/DERFDVHORFDOL]DDPVREUHHOQLYHO
GHOPDUDFWXDODXQTXHSRVLEOHPHQWHHOQLYHOGHVXHORGH OD IXUQD VLWXDGRDSUR[LPDGDPHQWHDPVREUHHO
QLYHOGHOPDUVHFRUUHVSRQGHUtDFRQHOQLYHO UHDOGHHVWDFDYLGDG5HDOL]DGDHQEDVHD9,'$/	9$48(,52
\9$48(,52	9,'$/


TXH UHOOHQDQ XQD IUDFWXUD GH GLUHFFLyQ DSUR[LPDGD 1( \ EX]DPLHQWR  (VWH
FRQJORPHUDGR HV SHUIHFWDPHQWH YLVLEOH HQ HO WHFKR GH OD FDYLGDG \ HQ HO IUHQWH GHO WDOXG
URFRVR YHU ILJXUD/D HQWUDGDGH OD FXHYDSDUHFH DIHFWDGDSRU ODV VXFHVLYDVREUDVGH
UHIRUPDGHODFDUUHWHUD32HQWUH%DUHGR\%DLRQD'HIRUPDDUWLILFLDOXQRVEORTXHVKDQ
VLGRGLVSXHVWRVHQODHQWUDGDFHUUDQGRODHQWUDGDSDUFLDOPHQWH$GHPiVSDUWHGHODUDPSDTXH
VH GHVDUUROOD D VX HQWUDGD XQRV P OLQHDOHV GH SDVDMH VHUtDQPDWHULDOHV FDtGRV GHVGH HO
H[WHULRUGXUDQWHODFRQVWUXFFLyQ\QLYHODFLyQGHOUHOOHQRGyQGHVHDVLHQWDODFDUUHWHUD



)LJXUD)XUQDGDV)LJKRVDVD9LVWDGHODERFD6REUHODPLVPDSXHGHYHUVHHOFRQJORPHUDGRGyQGHVHKD
H[FDYDGRHVWDFDYLGDGE'HWDOOHGHOGHSyVLWR)RWRJUDItDV09DTXHLUR
)LJXUD)XUQDGDV)LJKRVDVD/DVSDUHGHVHVWiQFXELHUWDVGHHVSHOHRWHPDVSULQFLSDOPHQWHGHSLJRWLWD(Q
ORVSULPHURVPGHJDOHUtDORVHVSHOHRWHPDVHVWiQFRORQL]DGRVSRUPXVJRV'HVWDFDHOPXVJROXPLQRVR]RQD
IRVIRULWDE'HWDOOHGHOGHSyVLWRHQOD]RQDFHQWUDOGHODFXHYD)RWRJUDItDV09DTXHLUR
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



)LJXUD7RSRJUDItDPRUIROyJLFDGHODSDOHRIXUQDGHAs Fighosas/DERFDVHORFDOL]DDPVREUHHOQLYHO
GHOPDUDFWXDODXQTXHSRVLEOHPHQWHHOQLYHOGHVXHORGH OD IXUQD VLWXDGRDSUR[LPDGDPHQWHDPVREUHHO
QLYHOGHOPDUVHFRUUHVSRQGHUtDFRQHOQLYHO UHDOGHHVWDFDYLGDG5HDOL]DGDHQEDVHD9,'$/	9$48(,52
\9$48(,52	9,'$/


TXH UHOOHQDQ XQD IUDFWXUD GH GLUHFFLyQ DSUR[LPDGD 1( \ EX]DPLHQWR  (VWH
FRQJORPHUDGR HV SHUIHFWDPHQWH YLVLEOH HQ HO WHFKR GH OD FDYLGDG \ HQ HO IUHQWH GHO WDOXG
URFRVR YHU ILJXUD/D HQWUDGDGH OD FXHYDSDUHFH DIHFWDGDSRU ODV VXFHVLYDVREUDVGH
UHIRUPDGHODFDUUHWHUD32HQWUH%DUHGR\%DLRQD'HIRUPDDUWLILFLDOXQRVEORTXHVKDQ
VLGRGLVSXHVWRVHQODHQWUDGDFHUUDQGRODHQWUDGDSDUFLDOPHQWH$GHPiVSDUWHGHODUDPSDTXH
VH GHVDUUROOD D VX HQWUDGD XQRV P OLQHDOHV GH SDVDMH VHUtDQPDWHULDOHV FDtGRV GHVGH HO
H[WHULRUGXUDQWHODFRQVWUXFFLyQ\QLYHODFLyQGHOUHOOHQRGyQGHVHDVLHQWDODFDUUHWHUD



)LJXUD)XUQDGDV)LJKRVDVD9LVWDGHODERFD6REUHODPLVPDSXHGHYHUVHHOFRQJORPHUDGRGyQGHVHKD
H[FDYDGRHVWDFDYLGDGE'HWDOOHGHOGHSyVLWR)RWRJUDItDV09DTXHLUR
)LJXUD)XUQDGDV)LJKRVDVD/DVSDUHGHVHVWiQFXELHUWDVGHHVSHOHRWHPDVSULQFLSDOPHQWHGHSLJRWLWD(Q
ORVSULPHURVPGHJDOHUtDORVHVSHOHRWHPDVHVWiQFRORQL]DGRVSRUPXVJRV'HVWDFDHOPXVJROXPLQRVR]RQD
IRVIRULWDE'HWDOOHGHOGHSyVLWRHQOD]RQDFHQWUDOGHODFXHYD)RWRJUDItDV09DTXHLUR
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
VHJXQGDHWDSDHQHOTXHODOX]KDSURYRFDGRODFRORQL]DFLyQSRUHVWHPXVJRGHODVVXSHUILFLHV
K~PHGDVFXEULHQGRDVtODVFRODGDVSUHH[LVWHQWHV
 /DILJXUDPXHVWUDODFDUWRJUDItDPRUIROyJLFDGHODFDYLGDGHODERUDGDDSDUWLUGH
9,'$/	9$48(,52\9$48(,52	9,'$/3XHGHYHUVHFRPROD
FDYLGDGHVWiGLYLGDHQGRV WUDPRV8QRDPSOLRFRQXQDDQFKXUDPHGLDGHP\XQDDOWXUD
TXHVXSHUDORVPHQDOJXQRVSXQWRV&RQOiVHUVHKDQGHWHUPLQDGRDOWXUDVGHKDVWDP
(Q HVWH WUDPR OD VHFFLyQ HV UHODWLYDPHQWH SROLJRQDO DXQTXH SUHVHQWD DEXQGDQWHV
FRQFUHFLRQDPLHQWRV HQ SDUHGHV \ WHFKRV (O VHJXQGR WUDPR WLHQH XQD VHFFLyQ IXVLIRUPH
HVWUHFKD\SDUFLDOPHQWHFRODSVDGD
 /RVHVSHOHRWHPDVPiVDEXQGDQWHVHQHVWDFXHYDVRQORVGHSLJRWLWDTXHVHSUHVHQWDQ
FRPRPLFURIRUPDVGHIOXMRFRQPLFURJRXUVVXSHUSXHVWRV\TXHVHFRQFHQWUDQDORODUJRGHODV
VXSHUILFLHV GH SHQGLHQWH DFXVDGD SHUR SRVLWLYD HQ OD SDUHG 66: GH OD FDYLGDG /D ILJXUD
EPXHVWUD XQ GHWDOOH GH HVWRV GHSyVLWRV TXH SDUHFHQ DVRFLDGDV D LQILOWUDFLRQHV TXH VH
SURGXFHQHQHOFRQWDFWRFRQJORPHUDGRURFDFDMD/DILJXUDPXHVWUDDGLVWLQWDVHVFDODVORV
³QDQRHVSHOHRWHPDV´TXHVHGHVDUUROODQHQHOLQWHULRUGHORVPLFURJRXUV
 $ )XUQD2&ROLxR HQ ,OOD GH2QV VH GHVDUUROOD SRU H[FDYDFLyQ GH XQD EUHFKD TXH
UHOOHQD XQ DQWLJXR FDQDO GHVDUUROODGR VHJ~Q IUDFWXUDV GH GLUHFFLyQ DSUR[LPDGD 1( \
1(/DEUHFKDHVWiIRUPDGDSRUFDQWRVDQJXORVRVKHWHURPpWULFRVGHPDWHULDOHVDXWyFWRQRV
TXHKDQVLGRLQWHUSUHWDGRVFRPRGHSyVLWRVGHYHUWLHQWHDXQTXHHQVXEDVHHQHOLQWHULRUGHOD
IXUQD VH DSUHFLDQ UHWD]RV GH XQD WHUUD]DPDULQD /DPHPRULD GH OD KRMD0$*1$
GHVFULEH HVWRV GHSyVLWRV FRPR VXHORV FROXYLDOHV HOXYLyQ \ DOXYLRFROXYLDOHV GH
SHTXHxDSRWHQFLDPHQRVGHWUHVPHWURVTXHVHDSR\DQIXQGDPHQWDOPHQWHVREUHHOVXEVWUDWR
JUDQtWLFR HQ SHTXHxDV DUHDV GHSULPLGDV \ IRUPDGRV SRU DUHQDV DUFLOORVDV FRQ FDQWRV
GLVSHUVRVPiV RPHQRV DQJXORVRV HQ JHQHUDOPX\ SRFR ³WUDEDMDGRV´ OR TXH FRQILUPD XQ
GpELO VL QR QXOR WUDQVSRUWH (Q HO SyUWLFR GH HQWUDGD HV FODUDPHQWH YLVLEOH HVWUXFWXUD
EUHFKLIRUPHGHOUHOOHQRIRUPDGRSRUODVFRODGDVSHULJODFLDOHVTXHUHOOHQDURQODFDYLGDG9HU
ILJXUDD



 /DFDYLGDGWLHQHXQGHVDUUROORGHP',=',26HWDO/DERFDGHODIXUQDHV
XQ DPSOLR SyUWLFR TXH VH SURORQJD  PHWURV GDQGR OXJDU D XQD SULPHUD VDOD DPSOLD \
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VHJXQGDHWDSDHQHOTXHODOX]KDSURYRFDGRODFRORQL]DFLyQSRUHVWHPXVJRGHODVVXSHUILFLHV
K~PHGDVFXEULHQGRDVtODVFRODGDVSUHH[LVWHQWHV
 /DILJXUDPXHVWUDODFDUWRJUDItDPRUIROyJLFDGHODFDYLGDGHODERUDGDDSDUWLUGH
9,'$/	9$48(,52\9$48(,52	9,'$/3XHGHYHUVHFRPROD
FDYLGDGHVWiGLYLGDHQGRV WUDPRV8QRDPSOLRFRQXQDDQFKXUDPHGLDGHP\XQDDOWXUD
TXHVXSHUDORVPHQDOJXQRVSXQWRV&RQOiVHUVHKDQGHWHUPLQDGRDOWXUDVGHKDVWDP
(Q HVWH WUDPR OD VHFFLyQ HV UHODWLYDPHQWH SROLJRQDO DXQTXH SUHVHQWD DEXQGDQWHV
FRQFUHFLRQDPLHQWRV HQ SDUHGHV \ WHFKRV (O VHJXQGR WUDPR WLHQH XQD VHFFLyQ IXVLIRUPH
HVWUHFKD\SDUFLDOPHQWHFRODSVDGD
 /RVHVSHOHRWHPDVPiVDEXQGDQWHVHQHVWDFXHYDVRQORVGHSLJRWLWDTXHVHSUHVHQWDQ
FRPRPLFURIRUPDVGHIOXMRFRQPLFURJRXUVVXSHUSXHVWRV\TXHVHFRQFHQWUDQDORODUJRGHODV
VXSHUILFLHV GH SHQGLHQWH DFXVDGD SHUR SRVLWLYD HQ OD SDUHG 66: GH OD FDYLGDG /D ILJXUD
EPXHVWUD XQ GHWDOOH GH HVWRV GHSyVLWRV TXH SDUHFHQ DVRFLDGDV D LQILOWUDFLRQHV TXH VH
SURGXFHQHQHOFRQWDFWRFRQJORPHUDGRURFDFDMD/DILJXUDPXHVWUDDGLVWLQWDVHVFDODVORV
³QDQRHVSHOHRWHPDV´TXHVHGHVDUUROODQHQHOLQWHULRUGHORVPLFURJRXUV
 $ )XUQD2&ROLxR HQ ,OOD GH2QV VH GHVDUUROOD SRU H[FDYDFLyQ GH XQD EUHFKD TXH
UHOOHQD XQ DQWLJXR FDQDO GHVDUUROODGR VHJ~Q IUDFWXUDV GH GLUHFFLyQ DSUR[LPDGD 1( \
1(/DEUHFKDHVWiIRUPDGDSRUFDQWRVDQJXORVRVKHWHURPpWULFRVGHPDWHULDOHVDXWyFWRQRV
TXHKDQVLGRLQWHUSUHWDGRVFRPRGHSyVLWRVGHYHUWLHQWHDXQTXHHQVXEDVHHQHOLQWHULRUGHOD
IXUQD VH DSUHFLDQ UHWD]RV GH XQD WHUUD]DPDULQD /DPHPRULD GH OD KRMD0$*1$
GHVFULEH HVWRV GHSyVLWRV FRPR VXHORV FROXYLDOHV HOXYLyQ \ DOXYLRFROXYLDOHV GH
SHTXHxDSRWHQFLDPHQRVGHWUHVPHWURVTXHVHDSR\DQIXQGDPHQWDOPHQWHVREUHHOVXEVWUDWR
JUDQtWLFR HQ SHTXHxDV DUHDV GHSULPLGDV \ IRUPDGRV SRU DUHQDV DUFLOORVDV FRQ FDQWRV
GLVSHUVRVPiV RPHQRV DQJXORVRV HQ JHQHUDOPX\ SRFR ³WUDEDMDGRV´ OR TXH FRQILUPD XQ
GpELO VL QR QXOR WUDQVSRUWH (Q HO SyUWLFR GH HQWUDGD HV FODUDPHQWH YLVLEOH HVWUXFWXUD
EUHFKLIRUPHGHOUHOOHQRIRUPDGRSRUODVFRODGDVSHULJODFLDOHVTXHUHOOHQDURQODFDYLGDG9HU
ILJXUDD


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Figura 3.79: Furna O Coliño: Espeleotemas de pigotita: (a) Formas de goteo (dripstone) y compuestas de flujo-
goteo (draperies); (b) detalle del dentado formado por microgours en el canto de la forma abanderada 
(drapery). Fotografías M. Vaqueiro 2012.


GHDSHQDVXQPHWURGHDOWR\TXHGDDFFHVRD ODFDYLGDGLQWHULRU(OVXHORHVWiFXELHUWRSRU
JUDQGHVEORTXHVJUDQtWLFRVGHVSUHQGLGRVGHODVFRODGDVGHGHUUXELRVSHULJODFLDUHVTXHIRUPDQ
HOWHFKRGHODIXUQD
 /DFDYLGDGLQWHULRUDOFDQ]DXQDLPSRUWDQWHDOWXUD\SUHVHQWDGRVSLVRVGHSLJRWLWDURWRV
\FROJDGRVDGLVWLQWDVDOWXUDVORTXHVXJLHUHODH[LVWHQFLDGHYDULRVHSLVRGLRVGHGHVDUUROORGH
OD FXHYD DOWHUQDQGR IDVHV HURVLYDV HQ GLVWLQWRV HVWDGLRV GH XQD IDVH WUDQVJUHVLYD DQWHULRU
GHSRVLFLRQDOHV\GHFRODSVR(OSLVRFROJDGRLQIHULRUHVGHJUDQHVSHVRU\SDUHFHKDEHUVLGR
HQWHUUDGRSRUXQFRODSVREUHFKDTXHDVXYH]HVWiFXELHUWRVSRUDUHQDVDUFLOORVDVVREUHODV
TXHVHKDGHVDUUROODGRXQQXHYRSLVRHVWDODJPtWLFRYHUILJXUD/DVSDUHGHVHQVXSDUWH
LQIHULRUHVWiQFXELHUWRVGHELRHVSHOHRWHPDVQRGXODUHVYHUILJXUDE(OSLVRGHODJDOHUtD
HVXQD UDPSDDVFHQGHQWH HQ HO TXHSUHGRPLQDQERORVJUDQtWLFRV\ VREUH ODTXH VH DSUHFLDQ
IUDJPHQWRV GH SLJRWLWD GH WDPDxR FDVL PpWULFR FRQ LPSRUWDQWHV HVSHVRUHV SURFHGHQWHV GHO
FRODSVR GH ORV QLYHOHV FROJDGRV (VWR VXJLHUH TXH HO FRODSVR GH ORV QLYHOHV VXSHULRUHV VH
SURGXFLUtDXQDYH]H[FDYDGRHOQLYHOGHJDOHUtDDFWXDO
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


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Figura 3.79: Furna O Coliño: Espeleotemas de pigotita: (a) Formas de goteo (dripstone) y compuestas de flujo-
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
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ILJXUDFRQIXHUWHSHQGLHQWHGHVDUUROODGRHQXQDEDQGDGHFXDU]RDUHQLWL]DGD\TXHKD
VLGRLQWHUSUHWDGDFRPRXQDEUHFKDRPLORQLWDGHFXDU]R(VWDIDFLHHVVXSHUILFLDOPHQWHEODQGD
IDOODQ ORV DQFODMHV PHFiQLFRV VRPHWLGRV D WUDFFLyQ EODQTXHFLQD \ SUHVHQWD XQD WH[WXUD
VDFDURLGHD$VRFLDGDV D HOOD VH KDQ ORFDOL]DGR DOJXQDV WXELILFDFLRQHV DOLQHDGDV FRQ HO HMH
SULQFLSDOGHOSR]R\WDPELpQDOJXQDVDOYHROL]DFLRQHV
 /D FDYLGDG HVWi IRUPDGD SRU OD LQWHUVHFFLyQ GH YDULRV FRQGXFWRV VXEYHUWLFDOHV FRQ
SHQGLHQWHV HQWUH  \  \ GH GLUHFFLRQHV FRLQFLGHQWHV FRQ ODV IUDFWXUDV GRPLQDQWHV GHO
VLVWHPDGHGHVJDUUHVGH5LHGHODVRFLDGRVFRQODIDOODSULQFLSDO
 (QODFDYLGDGVHKDQORFDOL]DGRGHSyVLWRVGHFDROtQDPWDPELpQGHSRVLFLRQHV
VXSHUILFLDOHVGHySDORRSDOFRDWLQJV\IRUPDVQRGXODUHVGHySDOR$DPEDVDVRFLDGDVDODV
GLVWLQWDVWXELILFDFLRQHV(QHOSR]RSULQFLSDODPVHSURGXFHXQSHTXHxRPDQDQWLDOHQOD
SDUHG6(\TXHSUHVHQWDDVRFLDGRXQDSHTXHxDFRODGDGHSLJRWLWD

 &XHYDVHQFXDUFLWDV
 (OIHQyPHQRGHODVFXHYDVHQFXDUFLWDVHOVLOLFDNDUVWRSDUDNDUVWHQFXDUFLWDVHVXQ
IHQyPHQR PX\ H[WHQGLGR HQ HO PXQGR \ TXH GD OXJDU D JUDQGHV FDYLGDGHV \ VLVWHPDV GH
FDYLGDGHVRULJLQDGDVSULQFLSDOPHQWHSRUGLVROXFLyQGHODVtOLFH






)LJXUD  &RUUHODFLyQ GH QLYHOHV HQWUH IXUQD GH$ /DJKRD L]TXLHUGD \ 2 &ROLxR GHUHFKD 7RSRJUDItD
PRUIROyJLFDGH2&ROLxRUHDOL]DGDVREUH WRSRJUDItDHVSHOHROyJLFDFRUWHVtDGH',=',26HWDO $PERV
DO]DGRVUHSUHVHQWDGRVHQVXFRWDDEVROXWD/DVFXHYDVGLVWDQDSUR[LPDGDPHQWHNP/RVIUDJPHQWRVGDWDGRV
HQ$/DJKRDVRQGHHGDGILQLKRORFHQDSRUORTXHORVQLYHOHVPiVDOWRVGH2&ROLxRVHKDEUtDQGHVDUUROODGRHQHO
3OHLVWRFHQR

 (Q FRWD DEVROXWD HVWRVGHSyVLWRV FRLQFLGHQ DSUR[LPDGDPHQWH FRQ ORV GDWDGRV HQ ODV
SDOHRIXUQDVGH&DER6LOOHLUR YHU ILJXUD\TXHGLVWDQDSUR[LPDGDPHQWHNPGH2
&ROLxR(VWRVGHSyVLWRVSRGUtDQVHUUHJLVWURVSDOHRFOLPiWLFRVDQLYHOUHJLRQDO
 $FWXDOPHQWHHOQLYHOGHOPDUVHHQFXHQWUDHQDVFHQVRGHVGHKDFHDxRVSRUOR
TXHORVSDOHRQLYHOHVVXSHULRUHVH[SORWDGRVSRUXQQLYHOGHPDUPiVDOWRVHFRUUHVSRQGHUtDQ
FRQDOJ~QHSLVRGLR WUDQVJUHVLYRGHHGDG3OHLVWRFHQD ORTXH HV WDPELpQFRLQFLGHQWH FRQ ODV
GDWDFLRQHVREWHQLGDVSDUD)XUQDGD/DJKRD
 8QDGHODVFDUDFWHUtVWLFDVGH2&ROLxRHVODDEXQGDQFLDGHELRILOPVHVSHOHRWHPDVFRQ
XQDFRORUDFLyQDELJDUUDGDGLYHUVDVPRUIRORJtDV9HUILJXUDVDF\

 &XHYDVQRPDJPiWLFDVUHODFLRQDGDV
 6HFLHUUDHVWHFDStWXOR WUDWDQGRVLQWpWLFDPHQWHRWUDVFXHYDVQRPDJPiWLFDVSHURTXH
SUHVHQWDQ PRUIRORJtDV GHSRVLFLRQDOHV VLPLODUHV D ODV REVHUYDGDV HQ FDYLGDGHV HQ URFDV
YROFiQLFDV\SOXWyQLFDV

 &XHYDVHQGLTXHVGHFXDU]R9$48(,52
 6HKDQLGHQWLILFDGRYDULDVFDYLGDGHVHPSOD]DGDVHQHOGLTXHGHFXDU]RGH3LFR6DFUR
('8707HQ%RTXHL[yQSURYLQFLDGH$&RUXxD(VWHGLTXH
WLHQHXQDORQJLWXGGHNPNPGHDQFKR\XQDSURIXQGLGDGGHP\VHH[WLHQGHGHVGH
HO 12 DO 6( D OR ODUJR GH XQD IDOOD QRUPDO \ GH GHVJDUUH GHQRPLQDGD )DOOD 0DUJLQDO
0$*1$  ,*0(  \ TXH HQ HO HQWRUQR GH HVWH SLFR PDQWLHQH OD GLUHFFLyQ
1(1(
 (QWUH ODV FDYLGDGHV HVWXGLDGDV GHVWDFD OD OODPDGD &RYD GR 3LFR(' 870 7
7LHQHXQGHVDUUROORWRWDOGHP\XQGHVQLYHOGHPHQWUHHO
SXQWRPiVDOWR\HOPiVEDMR/DFXHYDHVHQUHDOLGDGXQSR]RHVWUXFWXUDOSDUDNiUVWLFRYHU
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
ILJXUDFRQIXHUWHSHQGLHQWHGHVDUUROODGRHQXQDEDQGDGHFXDU]RDUHQLWL]DGD\TXHKD
VLGRLQWHUSUHWDGDFRPRXQDEUHFKDRPLORQLWDGHFXDU]R(VWDIDFLHHVVXSHUILFLDOPHQWHEODQGD
IDOODQ ORV DQFODMHV PHFiQLFRV VRPHWLGRV D WUDFFLyQ EODQTXHFLQD \ SUHVHQWD XQD WH[WXUD
VDFDURLGHD$VRFLDGDV D HOOD VH KDQ ORFDOL]DGR DOJXQDV WXELILFDFLRQHV DOLQHDGDV FRQ HO HMH
SULQFLSDOGHOSR]R\WDPELpQDOJXQDVDOYHROL]DFLRQHV
 /D FDYLGDG HVWi IRUPDGD SRU OD LQWHUVHFFLyQ GH YDULRV FRQGXFWRV VXEYHUWLFDOHV FRQ
SHQGLHQWHV HQWUH  \  \ GH GLUHFFLRQHV FRLQFLGHQWHV FRQ ODV IUDFWXUDV GRPLQDQWHV GHO
VLVWHPDGHGHVJDUUHVGH5LHGHODVRFLDGRVFRQODIDOODSULQFLSDO
 (QODFDYLGDGVHKDQORFDOL]DGRGHSyVLWRVGHFDROtQDPWDPELpQGHSRVLFLRQHV
VXSHUILFLDOHVGHySDORRSDOFRDWLQJV\IRUPDVQRGXODUHVGHySDOR$DPEDVDVRFLDGDVDODV
GLVWLQWDVWXELILFDFLRQHV(QHOSR]RSULQFLSDODPVHSURGXFHXQSHTXHxRPDQDQWLDOHQOD
SDUHG6(\TXHSUHVHQWDDVRFLDGRXQDSHTXHxDFRODGDGHSLJRWLWD

 &XHYDVHQFXDUFLWDV
 (OIHQyPHQRGHODVFXHYDVHQFXDUFLWDVHOVLOLFDNDUVWRSDUDNDUVWHQFXDUFLWDVHVXQ
IHQyPHQR PX\ H[WHQGLGR HQ HO PXQGR \ TXH GD OXJDU D JUDQGHV FDYLGDGHV \ VLVWHPDV GH
FDYLGDGHVRULJLQDGDVSULQFLSDOPHQWHSRUGLVROXFLyQGHODVtOLFH






)LJXUD  &RUUHODFLyQ GH QLYHOHV HQWUH IXUQD GH$ /DJKRD L]TXLHUGD \ 2 &ROLxR GHUHFKD 7RSRJUDItD
PRUIROyJLFDGH2&ROLxRUHDOL]DGDVREUH WRSRJUDItDHVSHOHROyJLFDFRUWHVtDGH',=',26HWDO $PERV
DO]DGRVUHSUHVHQWDGRVHQVXFRWDDEVROXWD/DVFXHYDVGLVWDQDSUR[LPDGDPHQWHNP/RVIUDJPHQWRVGDWDGRV
HQ$/DJKRDVRQGHHGDGILQLKRORFHQDSRUORTXHORVQLYHOHVPiVDOWRVGH2&ROLxRVHKDEUtDQGHVDUUROODGRHQHO
3OHLVWRFHQR

 (Q FRWD DEVROXWD HVWRVGHSyVLWRV FRLQFLGHQ DSUR[LPDGDPHQWH FRQ ORV GDWDGRV HQ ODV
SDOHRIXUQDVGH&DER6LOOHLUR YHU ILJXUD\TXHGLVWDQDSUR[LPDGDPHQWHNPGH2
&ROLxR(VWRVGHSyVLWRVSRGUtDQVHUUHJLVWURVSDOHRFOLPiWLFRVDQLYHOUHJLRQDO
 $FWXDOPHQWHHOQLYHOGHOPDUVHHQFXHQWUDHQDVFHQVRGHVGHKDFHDxRVSRUOR
TXHORVSDOHRQLYHOHVVXSHULRUHVH[SORWDGRVSRUXQQLYHOGHPDUPiVDOWRVHFRUUHVSRQGHUtDQ
FRQDOJ~QHSLVRGLR WUDQVJUHVLYRGHHGDG3OHLVWRFHQD ORTXH HV WDPELpQFRLQFLGHQWH FRQ ODV
GDWDFLRQHVREWHQLGDVSDUD)XUQDGD/DJKRD
 8QDGHODVFDUDFWHUtVWLFDVGH2&ROLxRHVODDEXQGDQFLDGHELRILOPVHVSHOHRWHPDVFRQ
XQDFRORUDFLyQDELJDUUDGDGLYHUVDVPRUIRORJtDV9HUILJXUDVDF\

 &XHYDVQRPDJPiWLFDVUHODFLRQDGDV
 6HFLHUUDHVWHFDStWXOR WUDWDQGRVLQWpWLFDPHQWHRWUDVFXHYDVQRPDJPiWLFDVSHURTXH
SUHVHQWDQ PRUIRORJtDV GHSRVLFLRQDOHV VLPLODUHV D ODV REVHUYDGDV HQ FDYLGDGHV HQ URFDV
YROFiQLFDV\SOXWyQLFDV

 &XHYDVHQGLTXHVGHFXDU]R9$48(,52
 6HKDQLGHQWLILFDGRYDULDVFDYLGDGHVHPSOD]DGDVHQHOGLTXHGHFXDU]RGH3LFR6DFUR
('8707HQ%RTXHL[yQSURYLQFLDGH$&RUXxD(VWHGLTXH
WLHQHXQDORQJLWXGGHNPNPGHDQFKR\XQDSURIXQGLGDGGHP\VHH[WLHQGHGHVGH
HO 12 DO 6( D OR ODUJR GH XQD IDOOD QRUPDO \ GH GHVJDUUH GHQRPLQDGD )DOOD 0DUJLQDO
0$*1$  ,*0(  \ TXH HQ HO HQWRUQR GH HVWH SLFR PDQWLHQH OD GLUHFFLyQ
1(1(
 (QWUH ODV FDYLGDGHV HVWXGLDGDV GHVWDFD OD OODPDGD &RYD GR 3LFR(' 870 7
7LHQHXQGHVDUUROORWRWDOGHP\XQGHVQLYHOGHPHQWUHHO
SXQWRPiVDOWR\HOPiVEDMR/DFXHYDHVHQUHDOLGDGXQSR]RHVWUXFWXUDOSDUDNiUVWLFRYHU
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
 /DVPD\RUHVFXHYDVGHOPXQGRHQFXDUFLWDVHORFDOL]DQSULQFLSDOPHQWHHQ9HQH]XHOD\
%UDVLO 'HVWDFDQ *8/'(1  FRPR FXHYDV PiV SURIXQGDV HO $ELVPR *X\ &ROOHW
%UDVLOFRQPGHSURIXQGLGDG*UXWDGR&HQWHQDULRP\*UXWDGH%RFDLQD
PHQ,QILFLRQDGR0LQDV*HUDLV%UDVLO7DPELpQGHVWDFDQSRUVXGHVDUUROOR&XHYDGH6DPDQ
NP\&XHYD2MRVGH&ULVWDONPDPEDVHQ9HQH]XHOD
 (VWDV FDYLGDGHVSUHVHQWDQ LPSRUWDQWHVFRQMXQWRVGHHVSHOHRWHPDV\ELRHVSHOHRWHPDV
GHySDOR$YHUFDStWXOR
 (Q*DOLFLDVHKDQORFDOL]DGRYDULDVFDYLGDGHVGHSHTXHxRWDPDxRHPSOD]DGDVGHQWUR
GHODVEDQGDVGHFXDUFLWDFRUUHVSRQGLHQWHVD&$T$UHQLVFDVSL]DUUDV\FXDUFLWDV6HULHGH
&iQGDQD ,QIHULRU'RPLQLRGH2&RXUHO 0$*1$ ,*0(6HKDQ HVWXGLDGR
GRV SHTXHxDV FDYLGDGHV  0DUFR GR 0HGLR 0XQGR , HQ 3HQDFHUYHLUD (' 870 7
  \0DUFR GR0HGLR0XQGR ,,HQ 3DFLRV *:6 870 7 
 GH PDUFDGR FDUDFWHU HVWUXFWXUDO \ DVRFLDGDV D SODQRV GH GLVFRQWLQXLGDG TXH
DIHFWDQDODIORUDPLHQWR6XGHVDUUROORQRSDUHFHDVRFLDGRDQLQJ~QSURFHVRGHGLVROXFLyQVL
ELHQHQHOPLVPRDIORUDPLHQWRVHKDQHYLGHQFLDGRSHTXHxDVWXELILFDFLRQHV$PEDVFDYLGDGHV
VHGHVDUUROODQHQODPLVPDEDQGDGHFXDUFLWDVSHURHVWiQVHSDUDGDVPiVGHNP


)LJXUD*DOHUtDGH0DUFRGR0HGLRPXQGR,,$ODL]TXLHUGDFRODGDGHSLJRWLWD(QWHFKRVLQFOXVLYHHQOD
HQWUDGDIRQGRDSDUHFHQHVSHOHRWHPDVGHySDOR$)RWRJUDItD5&RVWDV

 (O LQWHUpV HQ HVWDV FDYLGDGHV SDUDNiUVWLFDV UDGLFD HQ TXH VH KDQ LGHQWLILFDGR ORV
PLVPRV WLSRV GH ELRHVSHOHRWHPDV TXH HQ ODV FXHYDV HQ URFDV PDJPiWLFDV SULQFLSDOPHQWH



)LJXUD  7RSRJUDItD PRUIROyJLFD GH &RYD GR 3LFR HODERUDGD VREUH OD FDUWRJUDItD GH EDVH LQFOXLGD HQ
*52%$	9$48(,52

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
 /DVPD\RUHVFXHYDVGHOPXQGRHQFXDUFLWDVHORFDOL]DQSULQFLSDOPHQWHHQ9HQH]XHOD\
%UDVLO 'HVWDFDQ *8/'(1  FRPR FXHYDV PiV SURIXQGDV HO $ELVPR *X\ &ROOHW
%UDVLOFRQPGHSURIXQGLGDG*UXWDGR&HQWHQDULRP\*UXWDGH%RFDLQD
PHQ,QILFLRQDGR0LQDV*HUDLV%UDVLO7DPELpQGHVWDFDQSRUVXGHVDUUROOR&XHYDGH6DPDQ
NP\&XHYD2MRVGH&ULVWDONPDPEDVHQ9HQH]XHOD
 (VWDV FDYLGDGHVSUHVHQWDQ LPSRUWDQWHVFRQMXQWRVGHHVSHOHRWHPDV\ELRHVSHOHRWHPDV
GHySDOR$YHUFDStWXOR
 (Q*DOLFLDVHKDQORFDOL]DGRYDULDVFDYLGDGHVGHSHTXHxRWDPDxRHPSOD]DGDVGHQWUR
GHODVEDQGDVGHFXDUFLWDFRUUHVSRQGLHQWHVD&$T$UHQLVFDVSL]DUUDV\FXDUFLWDV6HULHGH
&iQGDQD ,QIHULRU'RPLQLRGH2&RXUHO 0$*1$ ,*0(6HKDQ HVWXGLDGR
GRV SHTXHxDV FDYLGDGHV  0DUFR GR 0HGLR 0XQGR , HQ 3HQDFHUYHLUD (' 870 7
  \0DUFR GR0HGLR0XQGR ,,HQ 3DFLRV *:6 870 7 
 GH PDUFDGR FDUDFWHU HVWUXFWXUDO \ DVRFLDGDV D SODQRV GH GLVFRQWLQXLGDG TXH
DIHFWDQDODIORUDPLHQWR6XGHVDUUROORQRSDUHFHDVRFLDGRDQLQJ~QSURFHVRGHGLVROXFLyQVL
ELHQHQHOPLVPRDIORUDPLHQWRVHKDQHYLGHQFLDGRSHTXHxDVWXELILFDFLRQHV$PEDVFDYLGDGHV
VHGHVDUUROODQHQODPLVPDEDQGDGHFXDUFLWDVSHURHVWiQVHSDUDGDVPiVGHNP


)LJXUD*DOHUtDGH0DUFRGR0HGLRPXQGR,,$ODL]TXLHUGDFRODGDGHSLJRWLWD(QWHFKRVLQFOXVLYHHQOD
HQWUDGDIRQGRDSDUHFHQHVSHOHRWHPDVGHySDOR$)RWRJUDItD5&RVWDV

 (O LQWHUpV HQ HVWDV FDYLGDGHV SDUDNiUVWLFDV UDGLFD HQ TXH VH KDQ LGHQWLILFDGR ORV
PLVPRV WLSRV GH ELRHVSHOHRWHPDV TXH HQ ODV FXHYDV HQ URFDV PDJPiWLFDV SULQFLSDOPHQWH



)LJXUD  7RSRJUDItD PRUIROyJLFD GH &RYD GR 3LFR HODERUDGD VREUH OD FDUWRJUDItD GH EDVH LQFOXLGD HQ
*52%$	9$48(,52

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
ySDOR$ DXQTXH HQ0DUFR GR0HGLR0XQGR ,, VH FRPELQDQ HVSHOHRWHPDV GH ySDOR FRQ
HVSHOHRWHPDVGHSLJRWLWDVLHQGRHVWRV~OWLPRVORVPiVDEXQGDQWHV
 0DUFR GR 0HGLR 0XQGR , HV XQD FXHYD HPSOD]DGD HQ XQD GLVFRQWLQXLGDG
VXEKRUL]RQWDO \ TXH DUUDQFD HQ XQ IUHQWH H[WUDSORPDGR (VWi IRUPD XQ HVSDFLR ~QLFR GH
DSUR[LPDGDPHQWH  P /DV VXSHUILFLHV VRQ UHODWLYDPHQWH FRQWtQXDV \ SUHVHQWDQ DOJXQDV
DOYHROL]DFLRQHVLQWHULRUHV/DRWUDFDYLGDG0DUFRGR0HGLR0XQGR,,HVWiIRUPDGDHQOD
LQWHUVHFFLyQGHGRVSODQRVRUWRJRQDOHV(OSODQRJXtDHVHOYHUWLFDOGHVDUUROOiQGRVHDIDYRXUG
HOXQDFDYLGDGFRQSODQWDDODUJDGDHQ9PiVDQFKDHQERFDTXHHQIRQGR\TXHFDQDOL]DODV
DJXDV TXH PDQDQ GHQWUR GH OD FDYLGDG /D FDYLGDG QR VXSHUD ORV  P GH GHVDUUROOR /DV
VXSHUILFLHVFRQHVFXUULPLHQWRVOHQWRVVHHSDJHSUHVHQWDQELRHVSHOHRWHPDVGHSLJRWLWD
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
&DStWXOR
/RV JUDQGHV VLVWHPDV GH FXHYDV HQ
JUDQLWRVGHOD3HQtQVXOD,EpULFD

 (Q HO FDStWXOR DQWHULRU VH KD UHDOL]DGR XQD UHYLVLyQ GHVGH XQ SXQWR GH YLVWR
PRUIROyJLFR GH ORV GLVWLQWRV WLSRV GH FXHYDV TXH SRGHPRV HQFRQWUDU HQ ODV iUHDV GH URFDV
PDJPiWLFDV (Q HVWH FDStWXOR DQDOL]DPRV HQ GHWDOOH YDULRV GH ORV VLVWHPDV PiV UHOHYDQWHV
HVWXGLDGRVHQHO12GHOD3HQtQVXOD,EpULFDYHUILJXUD
 7DO \ FRPR KHPRV YLVWR HQ HO FDStWXOR  ORV JUDQGHV VLVWHPDV GH FXHYDV HQ URFDV
SOXWyQLFDV VRQELHQ VLVWHPDVHVWUXFWXUDOHVELHQ UtRVGHEORTXHV(VWHFDStWXOR VHHVWXGLDQ\
DQDOL]DQGLVWLQWRVFDVRVGHFXHYDVGHHVWRVWLSRVUHYLVDQGRVXPRUIRORJtDFDUDFWHUtVWLFDVGHO
HVSDFLR VXEWHUUiQHR HVWUXFWXUD HVSHOHRJpQHVLV \ HYROXFLyQ $Vt SRU XQ ODGR VH KD
VHOHFFLRQDGRHOUtRGHEORTXHVGHA TrapaYLQFXODGRDXQJUDQGHVOL]DPLHQWRURFRVRHQXQD
GHODVYHUWLHQWHVGHOPRQWH$ORLD6HUUDGR*DOLxHLUR\SRURWURODGRVHHVWXGLDQWUHVFXHYDV
HVWUXFWXUDOHVSima de A Furna 9DOHQoD3RUWXJDOO Folón 9LJR3RQWHYHGUD(VSDxD\
AlbarelloV$YLyQ2XUHQVH\TXHUHSUHVHQWDQYHURVtPLOPHQWHXQDJUDGDFLyQHQODHYROXFLyQ
GHXQD UHGGHGUHQDMHVXSHUILFLDODXQTXHDKRUDVXEWHUUiQHRHQHVWH WLSRGHVXVWUDWR URFRVR
7RGRV HOORV VH ORFDOL]DQ HQ HO 'RPLQLR 6LVPRWHFWyQLFR , *DOLFLD6 3RUWXJDO 1 ]RQD GH
*DOLFLD7UDV2V0RQWHV
 $XQTXHVRQPXFKRVPiVORVVLVWHPDVHVWXGLDGRVGXUDQWHODUHDOL]DFLyQGHOWUDEDMRGH
HVWD7HVLV'RFWRUDOVHKDQHOHJLGRFRPRHMHPSORV WLSR ODVFXDWURFXHYDVPiVJUDQGHVSDUD
ODV TXH VH KD HODERUDGR \R QRUPDOL]DGR VX FDUWRJUDItDPRUIROyJLFD \ TXH VH HQWLHQGH VRQ
UHSUHVHQWDWLYDV GHO WLSR PRUIROyJLFR (O HVWXGLR \ SUHVHQWDFLyQ GH ORV HMHPSORV VH KD
HVWUXFWXUDGRGHODVLJXLHQWHPDQHUD
x /RFDOL]DFLyQ GHO VLVWHPD \ FRQWH[WR JHROyJLFR 6H LQFOX\HQ ORV GDWRV GH
JHRORFDOL]DFLyQHLQIRUPDFLyQGHOD]RQDVHJ~QFDUWRJUDItDJHROyJLFD0$*1$GHO
,*0('DWRVUHOHYDQWHVGHODFXHQFDDODTXHHVWiQDVRFLDGRV\FOLPDWRORJtD
x 7RSRJUDItD PRUIROyJLFD SULQFLSDO \ GHULYDGDV 6H KDQ HODERUDGR YLVWDV HQ SODQWD \
DO]DGR HQ FRQMXQWR \ GH ORV VHFWRUHV 7DPELpQ VHFFLRQHV FRPSXHVWDV WUDQVYHUVDOHV
(ODERUDGDV\QRUPDOL]DGDVGHDFXHUGRFRQORVFULWHULRVLQGLFDGRVHQHOFDStWXOR6H
KDQFRQVWUXLGRPRGHORVGHFRQMXQWRWULGLPHQVLRQDOHVLQFOX\HQGRLQFOXVLYHHOHPHQWRV
VXSHUILFLDOHVGHUHOLHYHFDQDOHVGHVXSHUILFLHFRQHOREMHWRGHIDFLOLWDUHODQiOLVLVGH
HOHPHQWRVUHODFLRQDGRVHVSDFLDOPHQWH
x 'HVFULSFLyQ GHO VLVWHPD VXEWHUUiQHR 6H GHVFULEHQ ORV VLVWHPDV FRQ UHIHUHQFLD D ORV
VHFWRUHVPRUIROyJLFRVRWRSRJUiILFRVHQTXHVHKDGLYLGLGR/DGHVFULSFLyQGHWDOODHO
SDLVDMH VXEWHUUiQHR ODV PLFURIRUPDV FRUUHVSRQGLHQWHV D ORV GLVWLQWRV JUXSRV
PRUIRJHQpWLFRVLGHQWLILFDFLyQGHSURFHVRVDFWLYRV\IyVLOHVHWF$VLPLVPRVHGHWDOOD
\ H[SRQH OD LQIRUPDFLyQ UHIOHMDGD HQ OD FRUUHVSRQGLHQWH FDUWRJUDItD PRUIROyJLFD
FRPSOHPHQWiQGRODFRQIRWRJUDItDV
x (VTXHPDHVWUXFWXUDO1RVHKDQUHDOL]DGRPHGLFLRQHVH[KDXVWLYDVGHGLVFRQWLQXLGDGHV
DXQTXHVHGLVSRQHGH ODVPHGLFLRQHV\GDWRV WRSRJUiILFRVTXHHQJHQHUDOGHILQHQHO
WUD]DGR GH ORV SDVDMHV \ GLVFRQWLQXLGDGHV HQ HO VLVWHPD &RQ HVWRV GDWRV \
DSURYHFKDQGR HOPyGXOR JUiILFR GHOCompass Software VH KDQ HODERUDGR GLDJUDPDV
WLSRURVHWDGHGLVFRQWLQXLGDGHV'HELGRDOHVSDFLDPLHQWRHQWUHPHGLFLRQHVXQPLVPR
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
SDVDMH\TXHUHSUHVHQWDXQDPLVPDGLVFRQWLQXLGDGSXHGHWHQHUYDULDVPHGLFLRQHVSRU
OR TXH OD URVHWD VH KD FRQVWUXLGR QR HQ EDVH DO Q~PHUR GH PHGLGDV HQ XQDPLVPD
GLUHFFLyQVLQRHQEDVHDODVXPDGHPHGLGDVHQXQDGHWHUPLQDGDGLUHFFLyQ7DPELpQ
FRPR WRSRJUiILFDPHQWH VH UHDOL]DQ WUD\HFWRULDV TXH SXHGHQ SURJUHVDU HQ VHQWLGR
DVFHQGHQWHRGHVFHQGHQWHSDUDQRIDOVHDUODGLVWULEXFLyQVHKDXWLOL]DGRXQDURVHWDGH

x $JXDV VXEWHUUiQHDV \ UHG GH GUHQDMH IRUPDV GH HURVLyQ $XQTXH IRUPD SDUWH GHO
HVTXHPD HVWUXFWXUDO VH GHWDOODQ ORV QLYHOHV FXUVRV DFWLYRV \ SDOHRQLYHOHV FXUVRV
IyVLOHV ORFDOL]DGRV HQ HO VLVWHPD 6H HVWDEOHFHQ VXV VHFXHQFLDV UHODWLYDV WDQWR GH
LQFLVLyQFRPRGHHYROXFLyQHQSODQWDGHOFDQDO\VXVPHDQGURV
x )RUPDV GHSRVLFLRQDOHV(VWDV IRUPDV VRQ LQGLFDGRUDV FXDQGRPHQRV GH SURFHVRV GH
iPELWR ORFDO R ]RQDO 6H FRQFUHWDQ ORV WLSRV GH GHSyVLWRV \ QHRPLQHUDOL]DFLRQHV
SUHVHQWHVVXVUHODFLRQHVGHSHQGHQFLDV\VHFXHQFLDVUHODWLYDV(VWRVGHSyVLWRVDGHPiV
VXHOHQ SURSRUFLRQDU D YHFHV ORV ~QLFRV FULWHULRV SDUD GHILQLU OD FURQRORJtDGH HVWRV
VLVWHPDVGHFDYLGDGHV
x *pQHVLV \ HYROXFLyQ GHO VLVWHPD 5HYLVLyQ GH PHFDQLVPRV SURFHVRV TXH KDQ GDGR
RULJHQ DO VLVWHPD 6tQWHVLV GH ORV SURFHVRV REVHUYDGRV \ GH VX VHFXHQFLD UHODWLYD
0RGHORJHQpWLFR\HYROXWLYRGHOVLVWHPD



 5tRVGHEORTXHV(OVLVWHPDGHA Trapa
 (OVLVWHPDGHA TrapaHVXQUtRGHEORTXHVIRUPDGRSRUXQGHVOL]DPLHQWRURFRVRHQ
PDVDGHJUDQGHVGLPHQVLRQHV VH HVWLPDQPGH URFD TXH HQWHUUyPRGLILFDQGR\
)LJXUD  3UR\HFFLyQ VREUH HO WHUUHQR LPDJHQ*RRJOH (DUWK GH ORVPRGHORV.0/ GHA Trapa GHO FXUVR
VXSHUILFLDOGHO66LPyQ\TXHURGHDHOIUHQWHGHOGHVOL]DPLHQWR\ODFXHYDCabezo da Trapa6REUHODLPDJHQ
H[SRUWDGD VHKDQ VXSHUSXHVWRYDULRVHOHPHQWRV UHOHYDQWHV(QYHUGH OD WUD]DGHO HVFDUSHSULQFLSDO7DPELpQ VH
KDQVHxDODGR ORVVLVWHPDVGHIUDFWXUDVSULQFLSDOHV\ ODVGLUHFFLRQHVGHPRYLPLHQWRDVRFLDGDVD ODVPLVPDV/D
URVDPXHVWUD OD ORQJLWXG WRWDO WRSRJUDILDGDSRUGLUHFFLyQGHSDVDMHDJUXSDQGR ODVPHGLGDVHQ LQWHUYDORVGH
 )LQDOPHQWH VH KDQ LQFOXLGR OD WUD]D GH GRV WRUUHQWHV HVWDFLRQDOHV \ OD VLWXDFLyQ GH YDULRV PDQDQWLDOHV
VXEWHUUiQHRV


GHVWUX\HQGR HO WUD]DGRRULJLQDOGHO UtRSan Simón. /DFRQILJXUDFLyQDFWXDOKDGHWHUPLQDGR
TXH HO UtR VH KD\D FRQYHUWLGR SDUFLDOPHQWH HQ HO VXPLGHUR GHO VLVWHPD FLUFXODQGR HQ SDUWH
VXEWHUUiQHDPHQWHVLJXLHQGRSDUFLDOPHQWHHOFXUVRDQWLJXR\HQSDUWHHQVXSHUILFLHDORODUJR
GHXQQXHYRFDQDOTXHURGHDHOIUHQWHGHOGHVOL]DPLHQWR5HVXOWDDVtXQFXUVRGHDJXDFRQGRV
FDQDOHVVLJXLHQGRHOPLVPRWDOZHJSHURGLVFXUULHQGRDFRWDVGLIHUHQWHV(OFXUVRGHVXSHUILFLH
FLUFXOD D FRWD PiV DOWD TXH HO FXUVR VXEWHUUiQHR SRU OR TXH GXUDQWH VX DYDQFH VH YH
SURJUHVLYDPHQWHGUHQDGRSRUODFXHYDDWUDYpVGHOIUHQWHGHOGHVOL]DPLHQWRKDVWDTXHUHVXOWD
FRPSOHWDPHQWHFDSWXUDGRHQXQVXPLGHURVLWXDGRHQFRWD UHODWLYDGH PFRQ UHVSHFWRDO
VXPLGHURSULQFLSDO
 (VWHGHVOL]DPLHQWRKDGDGROXJDUDXQRGHORVVLVWHPDVHQJUDQLWRVPiVJUDQGHVGHOD
3HQtQVXOD ,EpULFD\GH(XURSD FRQXQGHVDUUROOR WRWDO WRSRJUDILDGRGHPXQFXUVR
VXEWHUUiQHR GHPiV GH P\ TXH VDOYD XQ GHVQLYHO GH P/D ILJXUD PXHVWUD OD
SUR\HFFLyQGH ODFXHYD\GHRWURVHOHPHQWRV UHOHYDQWHVGH OD]RQD VREUH ODRUWRLPDJHQGH
GoogleMaps

 /RFDOL]DFLyQ
 (OVLVWHPDGHA Trapa*:68707VHORFDOL]DHQHOFXUVR
GHOUtR San SimónHQWUHODVSREODFLRQHVGH&DEUHLURV\5LEDGHORXURSHUWHQHFLHQWHVDPEDVDO
D\XQWDPLHQWRGH7XLSURYLQFLDGH3RQWHYHGUD(VSDxD(OVXPLGHURSULQFLSDOVHKDWRPDGR
FRPRUHIHUHQFLDWRSRJUiILFDFRWDUHODWLYDDQLYHOORFDO
 
 0DUFRJHROyJLFR
 /DKRMD0$*1$±,*0(VLW~DODFXHYDHQXQJUDQLWRDOFDOLQRGHGRV
PLFDVSRFRGHIRUPDGR(VWHJUDQLWRSUHVHQWDFXDWURIDFLHVGLIHUHQWHVTXHVHHQFXHQWUDQPX\
HQWUHPH]FODGDVXQDV FRQRWUDV'HQWURGHO VLVWHPD, SULQFLSDOPHQWH HQ ORV DIORUDPLHQWRVGHO
VXVWUDWR HQ HO FXUVR DOWR \ HQ DOJXQDV ]RQDV GH PDUPLWDV URWDV VH KD REVHUYDGR OD IDFLHV
SRUILURLGH PHPRULD KRMD0$*1$ ±  ,*0(  FRQ IHQRFULVWDOHV GH IHOGHVSDWR
SRWiVLFR GH KDVWD  FP GH ORQJLWXG$ QLYHO HVWUXFWXUDO \ VHJ~Q OD KRMD FDUWRJUiILFD HQ HO
HQWRUQR GHO VLVWHPD GH A Trapa VH DSUHFLDQ IDOODV GH GLUHFFLRQHV DSUR[LPDGDV 1(
SDUDOHODVDOYDOOHGHOSan Simón\IDOODVGHGLUHFFLRQHV1(1(WUDQVYHUVDOHVDOFXUVR

 7RSRJUDItDPRUIROyJLFD
 (OSUR\HFWRWRSRJUiILFRGHHVWHVLVWHPDVHKDOOHYDGRDGHODQWHHQWUH\/D
FDUWRJUDItDPRUIROyJLFD\JHRPRUIROyJLFDVHKDHODERUDGRHQWUH\DFWXDOL]iQGRVH
ODDGVFULSFLyQGHSDOHRQLYHOHV\QHRSDVDMHVHQ
 (O PRGHOR GLJLWDO HQ VXV YHUVLRQHV .0/ YHU ILJXUD  3/7 YHU ILJXUD  \
905/ VH KDQ FRQVWUXLGR SURJUHVLYD \ SDUDOHODPHQWH D ORV WUDEDMDGRV WRSRJUiILFRV GHVGH
(QVHKDFHUUDGRHOPRGHORLQFRUSRUDQGRFRPRSROLJRQDOGHVXSHUILFLH\FLHUUH
HOFDQDOGHOFXUVRVXSHUILFLDOGHOUtR San Simón,HQWUHHOVXPLGHURFRWD\HOVXPLGHURGH
Petro de CrucesFRWDP/RVPDWHULDOHVDUTXHROyJLFRVORFDOL]DGRVVHUHIHUHQFLDURQFRQ
HVWDFLRQHVSULQFLSDOHVRDX[LOLDUHVGHIRUPDTXHVHSXGLHUDHVTXHPDWL]DUVXGLVWULEXFLyQHQOD
UHGVXEWHUUiQHDLQIRUPDFLyQTXHVHLQFRUSRUyDXQPRGHORGLJLWDOFRPSOHPHQWDULR
 (Q WRWDO HO VLVWHPD VH KD GLYLGLGR HQ  WUDPRV WRSRJUiILFRV DJUXSDGRV HQ 
VXEPRGHORV GLJLWDOHV \ TXH D VX YH] GHILQHQ  VHFWRUHV GH FXHYD &DGD VHFWRU HVWi
FDUDFWHUL]DGRSRUXQRVUDVJRVHVSHFtILFRVHVWUXFWXUDOHV\PRUIROyJLFRV(ODQiOLVLVHVWDGtVWLFR
GHOPRGHORGLJLWDOILQDOUHYLVDGR\FRPSLODGRHQQRYLHPEUHGHSDUDHVWD7HVLVDSRUWDOD
VLJXLHQWHLQIRUPDFLyQHVWDGtVWLFDSDUDODYHUVLyQGLJLWDO
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
SDVDMH\TXHUHSUHVHQWDXQDPLVPDGLVFRQWLQXLGDGSXHGHWHQHUYDULDVPHGLFLRQHVSRU
OR TXH OD URVHWD VH KD FRQVWUXLGR QR HQ EDVH DO Q~PHUR GH PHGLGDV HQ XQDPLVPD
GLUHFFLyQVLQRHQEDVHDODVXPDGHPHGLGDVHQXQDGHWHUPLQDGDGLUHFFLyQ7DPELpQ
FRPR WRSRJUiILFDPHQWH VH UHDOL]DQ WUD\HFWRULDV TXH SXHGHQ SURJUHVDU HQ VHQWLGR
DVFHQGHQWHRGHVFHQGHQWHSDUDQRIDOVHDUODGLVWULEXFLyQVHKDXWLOL]DGRXQDURVHWDGH

x $JXDV VXEWHUUiQHDV \ UHG GH GUHQDMH IRUPDV GH HURVLyQ $XQTXH IRUPD SDUWH GHO
HVTXHPD HVWUXFWXUDO VH GHWDOODQ ORV QLYHOHV FXUVRV DFWLYRV \ SDOHRQLYHOHV FXUVRV
IyVLOHV ORFDOL]DGRV HQ HO VLVWHPD 6H HVWDEOHFHQ VXV VHFXHQFLDV UHODWLYDV WDQWR GH
LQFLVLyQFRPRGHHYROXFLyQHQSODQWDGHOFDQDO\VXVPHDQGURV
x )RUPDV GHSRVLFLRQDOHV(VWDV IRUPDV VRQ LQGLFDGRUDV FXDQGRPHQRV GH SURFHVRV GH
iPELWR ORFDO R ]RQDO 6H FRQFUHWDQ ORV WLSRV GH GHSyVLWRV \ QHRPLQHUDOL]DFLRQHV
SUHVHQWHVVXVUHODFLRQHVGHSHQGHQFLDV\VHFXHQFLDVUHODWLYDV(VWRVGHSyVLWRVDGHPiV
VXHOHQ SURSRUFLRQDU D YHFHV ORV ~QLFRV FULWHULRV SDUD GHILQLU OD FURQRORJtDGH HVWRV
VLVWHPDVGHFDYLGDGHV
x *pQHVLV \ HYROXFLyQ GHO VLVWHPD 5HYLVLyQ GH PHFDQLVPRV SURFHVRV TXH KDQ GDGR
RULJHQ DO VLVWHPD 6tQWHVLV GH ORV SURFHVRV REVHUYDGRV \ GH VX VHFXHQFLD UHODWLYD
0RGHORJHQpWLFR\HYROXWLYRGHOVLVWHPD



 5tRVGHEORTXHV(OVLVWHPDGHA Trapa
 (OVLVWHPDGHA TrapaHVXQUtRGHEORTXHVIRUPDGRSRUXQGHVOL]DPLHQWRURFRVRHQ
PDVDGHJUDQGHVGLPHQVLRQHV VH HVWLPDQPGH URFD TXH HQWHUUyPRGLILFDQGR\
)LJXUD  3UR\HFFLyQ VREUH HO WHUUHQR LPDJHQ*RRJOH (DUWK GH ORVPRGHORV.0/ GHA Trapa GHO FXUVR
VXSHUILFLDOGHO66LPyQ\TXHURGHDHOIUHQWHGHOGHVOL]DPLHQWR\ODFXHYDCabezo da Trapa6REUHODLPDJHQ
H[SRUWDGD VHKDQ VXSHUSXHVWRYDULRVHOHPHQWRV UHOHYDQWHV(QYHUGH OD WUD]DGHO HVFDUSHSULQFLSDO7DPELpQ VH
KDQVHxDODGR ORVVLVWHPDVGHIUDFWXUDVSULQFLSDOHV\ ODVGLUHFFLRQHVGHPRYLPLHQWRDVRFLDGDVD ODVPLVPDV/D
URVDPXHVWUD OD ORQJLWXG WRWDO WRSRJUDILDGDSRUGLUHFFLyQGHSDVDMHDJUXSDQGR ODVPHGLGDVHQ LQWHUYDORVGH
 )LQDOPHQWH VH KDQ LQFOXLGR OD WUD]D GH GRV WRUUHQWHV HVWDFLRQDOHV \ OD VLWXDFLyQ GH YDULRV PDQDQWLDOHV
VXEWHUUiQHRV


GHVWUX\HQGR HO WUD]DGRRULJLQDOGHO UtRSan Simón. /DFRQILJXUDFLyQDFWXDOKDGHWHUPLQDGR
TXH HO UtR VH KD\D FRQYHUWLGR SDUFLDOPHQWH HQ HO VXPLGHUR GHO VLVWHPD FLUFXODQGR HQ SDUWH
VXEWHUUiQHDPHQWHVLJXLHQGRSDUFLDOPHQWHHOFXUVRDQWLJXR\HQSDUWHHQVXSHUILFLHDORODUJR
GHXQQXHYRFDQDOTXHURGHDHOIUHQWHGHOGHVOL]DPLHQWR5HVXOWDDVtXQFXUVRGHDJXDFRQGRV
FDQDOHVVLJXLHQGRHOPLVPRWDOZHJSHURGLVFXUULHQGRDFRWDVGLIHUHQWHV(OFXUVRGHVXSHUILFLH
FLUFXOD D FRWD PiV DOWD TXH HO FXUVR VXEWHUUiQHR SRU OR TXH GXUDQWH VX DYDQFH VH YH
SURJUHVLYDPHQWHGUHQDGRSRUODFXHYDDWUDYpVGHOIUHQWHGHOGHVOL]DPLHQWRKDVWDTXHUHVXOWD
FRPSOHWDPHQWHFDSWXUDGRHQXQVXPLGHURVLWXDGRHQFRWD UHODWLYDGH PFRQ UHVSHFWRDO
VXPLGHURSULQFLSDO
 (VWHGHVOL]DPLHQWRKDGDGROXJDUDXQRGHORVVLVWHPDVHQJUDQLWRVPiVJUDQGHVGHOD
3HQtQVXOD ,EpULFD\GH(XURSD FRQXQGHVDUUROOR WRWDO WRSRJUDILDGRGHPXQFXUVR
VXEWHUUiQHR GHPiV GH P\ TXH VDOYD XQ GHVQLYHO GH P/D ILJXUD PXHVWUD OD
SUR\HFFLyQGH ODFXHYD\GHRWURVHOHPHQWRV UHOHYDQWHVGH OD]RQD VREUH ODRUWRLPDJHQGH
GoogleMaps

 /RFDOL]DFLyQ
 (OVLVWHPDGHA Trapa*:68707VHORFDOL]DHQHOFXUVR
GHOUtR San SimónHQWUHODVSREODFLRQHVGH&DEUHLURV\5LEDGHORXURSHUWHQHFLHQWHVDPEDVDO
D\XQWDPLHQWRGH7XLSURYLQFLDGH3RQWHYHGUD(VSDxD(OVXPLGHURSULQFLSDOVHKDWRPDGR
FRPRUHIHUHQFLDWRSRJUiILFDFRWDUHODWLYDDQLYHOORFDO
 
 0DUFRJHROyJLFR
 /DKRMD0$*1$±,*0(VLW~DODFXHYDHQXQJUDQLWRDOFDOLQRGHGRV
PLFDVSRFRGHIRUPDGR(VWHJUDQLWRSUHVHQWDFXDWURIDFLHVGLIHUHQWHVTXHVHHQFXHQWUDQPX\
HQWUHPH]FODGDVXQDV FRQRWUDV'HQWURGHO VLVWHPD, SULQFLSDOPHQWH HQ ORV DIORUDPLHQWRVGHO
VXVWUDWR HQ HO FXUVR DOWR \ HQ DOJXQDV ]RQDV GH PDUPLWDV URWDV VH KD REVHUYDGR OD IDFLHV
SRUILURLGH PHPRULD KRMD0$*1$ ±  ,*0(  FRQ IHQRFULVWDOHV GH IHOGHVSDWR
SRWiVLFR GH KDVWD  FP GH ORQJLWXG$ QLYHO HVWUXFWXUDO \ VHJ~Q OD KRMD FDUWRJUiILFD HQ HO
HQWRUQR GHO VLVWHPD GH A Trapa VH DSUHFLDQ IDOODV GH GLUHFFLRQHV DSUR[LPDGDV 1(
SDUDOHODVDOYDOOHGHOSan Simón\IDOODVGHGLUHFFLRQHV1(1(WUDQVYHUVDOHVDOFXUVR

 7RSRJUDItDPRUIROyJLFD
 (OSUR\HFWRWRSRJUiILFRGHHVWHVLVWHPDVHKDOOHYDGRDGHODQWHHQWUH\/D
FDUWRJUDItDPRUIROyJLFD\JHRPRUIROyJLFDVHKDHODERUDGRHQWUH\DFWXDOL]iQGRVH
ODDGVFULSFLyQGHSDOHRQLYHOHV\QHRSDVDMHVHQ
 (O PRGHOR GLJLWDO HQ VXV YHUVLRQHV .0/ YHU ILJXUD  3/7 YHU ILJXUD  \
905/ VH KDQ FRQVWUXLGR SURJUHVLYD \ SDUDOHODPHQWH D ORV WUDEDMDGRV WRSRJUiILFRV GHVGH
(QVHKDFHUUDGRHOPRGHORLQFRUSRUDQGRFRPRSROLJRQDOGHVXSHUILFLH\FLHUUH
HOFDQDOGHOFXUVRVXSHUILFLDOGHOUtR San Simón,HQWUHHOVXPLGHURFRWD\HOVXPLGHURGH
Petro de CrucesFRWDP/RVPDWHULDOHVDUTXHROyJLFRVORFDOL]DGRVVHUHIHUHQFLDURQFRQ
HVWDFLRQHVSULQFLSDOHVRDX[LOLDUHVGHIRUPDTXHVHSXGLHUDHVTXHPDWL]DUVXGLVWULEXFLyQHQOD
UHGVXEWHUUiQHDLQIRUPDFLyQTXHVHLQFRUSRUyDXQPRGHORGLJLWDOFRPSOHPHQWDULR
 (Q WRWDO HO VLVWHPD VH KD GLYLGLGR HQ  WUDPRV WRSRJUiILFRV DJUXSDGRV HQ 
VXEPRGHORV GLJLWDOHV \ TXH D VX YH] GHILQHQ  VHFWRUHV GH FXHYD &DGD VHFWRU HVWi
FDUDFWHUL]DGRSRUXQRVUDVJRVHVSHFtILFRVHVWUXFWXUDOHV\PRUIROyJLFRV(ODQiOLVLVHVWDGtVWLFR
GHOPRGHORGLJLWDOILQDOUHYLVDGR\FRPSLODGRHQQRYLHPEUHGHSDUDHVWD7HVLVDSRUWDOD
VLJXLHQWHLQIRUPDFLyQHVWDGtVWLFDSDUDODYHUVLyQGLJLWDO
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
x (OVLVWHPDWLHQHXQGHVDUUROORWRWDOGHPHWURV
x 6H KDQ GHILQLGR  HVWDFLRQHV WRSRJUiILFDV HQ FXHYD \  HVWDFLRQHV HQ HO UtR
VXSHUILFLDO (Q WRWDO VH KDQPHGLGR P GH ORV TXH PHWURV VRQPHGLGDV
DX[LOLDUHVHQFXHYD\PVRQPHGLGDVDX[LOLDUHV\GHOFDQDOGHOUtRH[WHULRU
x (QWRWDOVHKDQFRQVWUXLGRSROLJRQDOHVFHUUDGDVSDUDODFRPSHQVDFLyQGHHUURUHV
x /DSURIXQGLGDGGHOVLVWHPDHQWHQGLGRFRPRODGLIHUHQFLDHQWUHODHVWDFLyQWRSRJUiILFD
PiVDOWD\ODPiVEDMDHVGHP(OGHVQLYHOGHOUtRHQWUHHOSXQWRPiVDOWRGHODV
JDOHUtDVGHVXPLGHUR\ODVXUJHQFLDHVGHP
x 3UR\HFWDGRHQVXSHUILFLHODFDYLGDGWRSRJUDILDGDRFXSDXQDUHDGH[P\HO
FRQMXQWRFXHYD±UtRVXSHUILFLDORFXSDXQiUHDGH[P
x /DFXHYDWRSRJUDILDGDHQFLHUUDXQYROXPHQGHP
x (OGLiPHWURPHGLRGHOSDVDMHHVGHP
x /DLQFOLQDFLyQPHGLDGHODFXHYDHVGH


/DHGLFLyQDFWXDOGHODFDUWRJUDItDJHQHUDOPRUIROyJLFDGHSODQWD\DO]DGRVHLQFOX\H
HQ9$48(,52HWDO3DUDHVWDWHVLVVHKDQHODERUDGROiPLQDVSODQWD\DO]DGRGH
FDGDXQRGHORVRFKRVHFWRUHV\GRVOiPLQDVGHGHWDOOHGHOVHFWRUFéveros(VWDFDUWRJUDItD
TXHVHWRPDUiFRPRUHIHUHQFLDSDUDODGHVFULSFLyQ\HVWXGLRGHOVLVWHPD



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
x (OVLVWHPDWLHQHXQGHVDUUROORWRWDOGHPHWURV
x 6H KDQ GHILQLGR  HVWDFLRQHV WRSRJUiILFDV HQ FXHYD \  HVWDFLRQHV HQ HO UtR
VXSHUILFLDO (Q WRWDO VH KDQPHGLGR P GH ORV TXH PHWURV VRQPHGLGDV
DX[LOLDUHVHQFXHYD\PVRQPHGLGDVDX[LOLDUHV\GHOFDQDOGHOUtRH[WHULRU
x (QWRWDOVHKDQFRQVWUXLGRSROLJRQDOHVFHUUDGDVSDUDODFRPSHQVDFLyQGHHUURUHV
x /DSURIXQGLGDGGHOVLVWHPDHQWHQGLGRFRPRODGLIHUHQFLDHQWUHODHVWDFLyQWRSRJUiILFD
PiVDOWD\ODPiVEDMDHVGHP(OGHVQLYHOGHOUtRHQWUHHOSXQWRPiVDOWRGHODV
JDOHUtDVGHVXPLGHUR\ODVXUJHQFLDHVGHP
x 3UR\HFWDGRHQVXSHUILFLHODFDYLGDGWRSRJUDILDGDRFXSDXQDUHDGH[P\HO
FRQMXQWRFXHYD±UtRVXSHUILFLDORFXSDXQiUHDGH[P
x /DFXHYDWRSRJUDILDGDHQFLHUUDXQYROXPHQGHP
x (OGLiPHWURPHGLRGHOSDVDMHHVGHP
x /DLQFOLQDFLyQPHGLDGHODFXHYDHVGH


/DHGLFLyQDFWXDOGHODFDUWRJUDItDJHQHUDOPRUIROyJLFDGHSODQWD\DO]DGRVHLQFOX\H
HQ9$48(,52HWDO3DUDHVWDWHVLVVHKDQHODERUDGROiPLQDVSODQWD\DO]DGRGH
FDGDXQRGHORVRFKRVHFWRUHV\GRVOiPLQDVGHGHWDOOHGHOVHFWRUFéveros(VWDFDUWRJUDItD
TXHVHWRPDUiFRPRUHIHUHQFLDSDUDODGHVFULSFLyQ\HVWXGLRGHOVLVWHPD



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 


. 
Capítulo 4. LOS GRANDES SISTEMAS DE CUEVAS EN GRANITOS DE LA PENÍNSULA  IBÉRICA Capítulo 4. LOS GRANDES SISTEMAS DE CUEVAS EN GRANITOS DE LA PENÍNSULA  IBÉRICA
200 201


)LJXUD
HVFDOR

3ODQWD\
QDPLHQWRGH
DO]DGRVHFWR
ODPDVDGHUR
UVXPLGHUR/
FDDIDYRUGHO
RVSDVDMHVWU
SODQRTXHGH
DQYHUVDOHVVH
ILQHODYHUWLHQ
FRUUHVSRQGHQ
WH
FRQXQGHVSOD]DPLHQWR\






'HVFULSFLyQGHOVLVWHPD
 (QEDVHD ODFDUWRJUDItD\PRGHORVVHREVHUYDTXHDSHVDUGHOJUDQGHVQLYHOHQWUHHO
VXPLGHURSULQFLSDO\ODVXUJHQFLDODFXHYDHVSRFRSURIXQGDFRQUHVSHFWRDODVXSHUILFLHGHO
UtRGHEORTXHVTXHGHVFLHQGHHVFDORQDGD\UHODWLYDPHQWHSDUDOHODDOVXVWUDWRURFRVRWUD]DQGR
DVt HO FDQDO HQWHUUDGR (O Pi[LPR HVSHVRU GH URFD VREUH HO FDQDO VH ORFDOL]D HQ HO VHFWRU
FéverosGyQGHVHVXSHUDQOLJHUDPHQWHORVP(OHVSHVRUPHGLRHVGHPHQORVFXUVRV
DOWR\PHGLR\VHUHGXFHDXQRVPHQHOVHFWRUGHODVXUJHQFLD
 (Q ORV HVSDFLRV VXEWHUUiQHRV VH VXSHUSRQHQ HOHPHQWRV TXH SHUWHQHFHQ D GLVWLQWRV
JUXSRV PRUIROyJLFRV /RV PiV QRWDEOHV VRQ ODV IRUPDV GH HURVLyQ DVRFLDGRV DO FXUVR
DFWLYR \ WDPELpQ SRU HQFLPD GH pOD GLVWLQWD FRWD VREUH HO QLYHO GH EDVH \ TXH
LGHQWLILFDPRV ELHQ FRPR IRUPD SUHH[LVWHQWH \ SHUWHQHFLHQWH DO FDQDO SULPLJHQLR ELHQ
FRPRIRUPDSRVWJHQpWLFDDVRFLDGDDOFDQDODFWLYRRDXQSRVLEOHSDOHRQLYHO$YHFHV OD
HOHFFLyQKDUHVXOWDGRFRPSOLFDGDGHELGRDTXHHOPRYLPLHQWRGHEORTXHVQRVRODPHQWHKD
HQWHUUDGR HO FDQDO H[LVWHQWH VL QR TXH SRU HMHPSOR GyQGH DSDUHFHQ FRQMXQWRV GH
PDUPLWDV FRODHVFHQWHV \ VXSHUSXHVWDV KD GHVWUXLGR HO FDQDO RULJLQDO GHVSOD]DQGR ORV
IUDJPHQWRV GH IRUPDV SUHYLDV 3DUD WUDWDU GH UHVROYHU HVWD DGVFULSFLyQ SDUD ORV GLVWLQWRV
FRQMXQWRV GH IRUPDV VH KD WRPDGR FRPR UHIHUHQFLD OD HVWUXFWXUD GHO FDxyQ SUHVHUYDGD
DJXDVDUULEDSRUHQFLPDGHOVXPLGHURSULQFLSDO
 'HVFULELPRVORVRFKRVHFWRUHVTXHFRQIRUPDQHVWHVLVWHPDGHFXHYDVSDUWLHQGRGHVGH
HOVXPLGHUR\UHFRUULHQGRODFXHYDHQVHQWLGRGHVFHQGHQWH

6HFWRU6XPLGHUROiPLQD
 'HILQHXQWUDPRGHOFXUVRDOWRVXEWHUUiQHRSDUFLDOPHQWHDLVODGRGHOUHVWRGHOVLVWHPD
3UHVHQWD WUHV FDYLGDGHV SULQFLSDOHV Sumidero Abs-II \ Abrigo - Cascada Alta
7RSRJUiILFDPHQWH ORV FRQGXFWRV VRQ FRQYHUJHQWHV SHUR OD FROPDWDFLyQ SRU VHGLPHQWRV
PD\RULWDULDPHQWHDUHQDVDOPHQRVGXUDQWHODFDPSDxDWRSRJUiILFDQRKDSHUPLWLGRHOSDVR
GHXQDDRWUDFDYLGDG
 +D\ XQ FDQDO FRQ FXUVR DFWLYR FLUFXODQGR HQWUH EORTXHV GH WDPDxRPHGLR D YHFHV
LQFOXVLYHVREUHUDPSDVGHURFDFRQWLQXDGHVXSHUILFLHSXOLGD\TXHSURJUHVDVHJ~Q1(
/RV DSRUWHV GH DJXD \ DOJXQRV SDOHRQLYHOHV VRQ WUDQVYHUVDOHV DO FDQDO \ GH GLUHFFLRQHV
1(JDOHUtDVGHOVXPLGHURSULQFLSDO\1(RWURVVXPLGHURVHVWDFLRQDOHV\GLDFODVDV
DELHUWDV 1yWHVH TXH ORV SDVDMHV GH GLUHFFLRQHV 1( VRQ QRUPDOHV D OD GLUHFFLyQ GHO
GHVOL]DPLHQWRSULQFLSDODSHUWXUDSHUSHQGLFXODUDODGLUHFFLyQGHPi[LPDWUDFFLyQ
 (VWHVHFWRUHVWiIRUPDGRSRUXQDJDOHUtDRFDQDOSULQFLSDOTXHVHLQLFLDHQHOVXPLGHUR
6H KD LGHQWLILFDGR DOPHQRV XQ QLYHO FROJDGR VREUH HO FDQDO SULQFLSDO FDUDFWHUL]DGR SRU OD
SUHVHQFLD GH PDUPLWDV DEDQGRQDGDV VXSHUILFLHV SXOLGDV \ GHSyVLWRV IRUPDGRV SRU FDQWRV
URGDGRV/DWUD]DGHHVWRVQLYHOHV\GHOFXUVRSUHVHQWDQXQDSHQGLHQWHPHGLDGH
 (Q ODV SUR[LPLGDGHV GH ODV ERFDV GHO VXPLGHUR ORV GHSyVLWRV HVWiQ IRUPDGRV
PD\RULWDULDPHQWHSRUFDQWRVURGDGRVGHWDPDxRGHFLPpWULFRFHQWLPpWULFRPLHQWUDVTXHHQHO
SULPHU QLYHO GHO VHFWRU ORV GHSyVLWRV VRQ GH JUDQXORPHWUtD PDV ILQD PH]FODV GH OLPRV \
DUHQDV(Q DOJXQD GH ORV VXPLGHURV HVWDFLRQDOHV GH GLUHFFLyQ1( WDPELpQ VH SURGXFHQ
DFXPXODFLRQHVGHFDQWRVURGDGRVGHSHTXHxRWDPDxR
 /DJDOHUtDTXHHQOD]DFRQHOVLVWHPDSULQFLSDOGHQRPLQDGDCascada AltaHVXQFDQDO
GHGLUHFFLyQ1(\SDUHGHVURFRVDVIRUPDGRSDUFLDOPHQWHSRUODFRDOHVFHQFLDGHPDUPLWDV
GHKDVWDPGHSURIXQGLGDG\GLiPHWURPpWULFR3UHVHQWDXQDSHTXHxDFDVFDGDGHDJXDHQHO
WUiQVLWRHQWUHAbs-II\HVWH WUDPRGHOVHFWRU/RVEORTXHVDFXPXODGRVTXHGDQOXJDUDOVDOWR
SUHVHQWDQHQVXEDVHDFXPXODFLRQHVGHSLJRWLWDLQFOXLGDVDOJXQDVIRUPDVHVWDODJPtWLFDV
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
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DO]DGRVHFWR
ODPDVDGHUR
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FDDIDYRUGHO
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DQYHUVDOHVVH
ILQHODYHUWLHQ
FRUUHVSRQGHQ
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




'HVFULSFLyQGHOVLVWHPD
 (QEDVHD ODFDUWRJUDItD\PRGHORVVHREVHUYDTXHDSHVDUGHOJUDQGHVQLYHOHQWUHHO
VXPLGHURSULQFLSDO\ODVXUJHQFLDODFXHYDHVSRFRSURIXQGDFRQUHVSHFWRDODVXSHUILFLHGHO
UtRGHEORTXHVTXHGHVFLHQGHHVFDORQDGD\UHODWLYDPHQWHSDUDOHODDOVXVWUDWRURFRVRWUD]DQGR
DVt HO FDQDO HQWHUUDGR (O Pi[LPR HVSHVRU GH URFD VREUH HO FDQDO VH ORFDOL]D HQ HO VHFWRU
FéverosGyQGHVHVXSHUDQOLJHUDPHQWHORVP(OHVSHVRUPHGLRHVGHPHQORVFXUVRV
DOWR\PHGLR\VHUHGXFHDXQRVPHQHOVHFWRUGHODVXUJHQFLD
 (Q ORV HVSDFLRV VXEWHUUiQHRV VH VXSHUSRQHQ HOHPHQWRV TXH SHUWHQHFHQ D GLVWLQWRV
JUXSRV PRUIROyJLFRV /RV PiV QRWDEOHV VRQ ODV IRUPDV GH HURVLyQ DVRFLDGRV DO FXUVR
DFWLYR \ WDPELpQ SRU HQFLPD GH pOD GLVWLQWD FRWD VREUH HO QLYHO GH EDVH \ TXH
LGHQWLILFDPRV ELHQ FRPR IRUPD SUHH[LVWHQWH \ SHUWHQHFLHQWH DO FDQDO SULPLJHQLR ELHQ
FRPRIRUPDSRVWJHQpWLFDDVRFLDGDDOFDQDODFWLYRRDXQSRVLEOHSDOHRQLYHO$YHFHV OD
HOHFFLyQKDUHVXOWDGRFRPSOLFDGDGHELGRDTXHHOPRYLPLHQWRGHEORTXHVQRVRODPHQWHKD
HQWHUUDGR HO FDQDO H[LVWHQWH VL QR TXH SRU HMHPSOR GyQGH DSDUHFHQ FRQMXQWRV GH
PDUPLWDV FRODHVFHQWHV \ VXSHUSXHVWDV KD GHVWUXLGR HO FDQDO RULJLQDO GHVSOD]DQGR ORV
IUDJPHQWRV GH IRUPDV SUHYLDV 3DUD WUDWDU GH UHVROYHU HVWD DGVFULSFLyQ SDUD ORV GLVWLQWRV
FRQMXQWRV GH IRUPDV VH KD WRPDGR FRPR UHIHUHQFLD OD HVWUXFWXUD GHO FDxyQ SUHVHUYDGD
DJXDVDUULEDSRUHQFLPDGHOVXPLGHURSULQFLSDO
 'HVFULELPRVORVRFKRVHFWRUHVTXHFRQIRUPDQHVWHVLVWHPDGHFXHYDVSDUWLHQGRGHVGH
HOVXPLGHUR\UHFRUULHQGRODFXHYDHQVHQWLGRGHVFHQGHQWH

6HFWRU6XPLGHUROiPLQD
 'HILQHXQWUDPRGHOFXUVRDOWRVXEWHUUiQHRSDUFLDOPHQWHDLVODGRGHOUHVWRGHOVLVWHPD
3UHVHQWD WUHV FDYLGDGHV SULQFLSDOHV Sumidero Abs-II \ Abrigo - Cascada Alta
7RSRJUiILFDPHQWH ORV FRQGXFWRV VRQ FRQYHUJHQWHV SHUR OD FROPDWDFLyQ SRU VHGLPHQWRV
PD\RULWDULDPHQWHDUHQDVDOPHQRVGXUDQWHODFDPSDxDWRSRJUiILFDQRKDSHUPLWLGRHOSDVR
GHXQDDRWUDFDYLGDG
 +D\ XQ FDQDO FRQ FXUVR DFWLYR FLUFXODQGR HQWUH EORTXHV GH WDPDxRPHGLR D YHFHV
LQFOXVLYHVREUHUDPSDVGHURFDFRQWLQXDGHVXSHUILFLHSXOLGD\TXHSURJUHVDVHJ~Q1(
/RV DSRUWHV GH DJXD \ DOJXQRV SDOHRQLYHOHV VRQ WUDQVYHUVDOHV DO FDQDO \ GH GLUHFFLRQHV
1(JDOHUtDVGHOVXPLGHURSULQFLSDO\1(RWURVVXPLGHURVHVWDFLRQDOHV\GLDFODVDV
DELHUWDV 1yWHVH TXH ORV SDVDMHV GH GLUHFFLRQHV 1( VRQ QRUPDOHV D OD GLUHFFLyQ GHO
GHVOL]DPLHQWRSULQFLSDODSHUWXUDSHUSHQGLFXODUDODGLUHFFLyQGHPi[LPDWUDFFLyQ
 (VWHVHFWRUHVWiIRUPDGRSRUXQDJDOHUtDRFDQDOSULQFLSDOTXHVHLQLFLDHQHOVXPLGHUR
6H KD LGHQWLILFDGR DOPHQRV XQ QLYHO FROJDGR VREUH HO FDQDO SULQFLSDO FDUDFWHUL]DGR SRU OD
SUHVHQFLD GH PDUPLWDV DEDQGRQDGDV VXSHUILFLHV SXOLGDV \ GHSyVLWRV IRUPDGRV SRU FDQWRV
URGDGRV/DWUD]DGHHVWRVQLYHOHV\GHOFXUVRSUHVHQWDQXQDSHQGLHQWHPHGLDGH
 (Q ODV SUR[LPLGDGHV GH ODV ERFDV GHO VXPLGHUR ORV GHSyVLWRV HVWiQ IRUPDGRV
PD\RULWDULDPHQWHSRUFDQWRVURGDGRVGHWDPDxRGHFLPpWULFRFHQWLPpWULFRPLHQWUDVTXHHQHO
SULPHU QLYHO GHO VHFWRU ORV GHSyVLWRV VRQ GH JUDQXORPHWUtD PDV ILQD PH]FODV GH OLPRV \
DUHQDV(Q DOJXQD GH ORV VXPLGHURV HVWDFLRQDOHV GH GLUHFFLyQ1( WDPELpQ VH SURGXFHQ
DFXPXODFLRQHVGHFDQWRVURGDGRVGHSHTXHxRWDPDxR
 /DJDOHUtDTXHHQOD]DFRQHOVLVWHPDSULQFLSDOGHQRPLQDGDCascada AltaHVXQFDQDO
GHGLUHFFLyQ1(\SDUHGHVURFRVDVIRUPDGRSDUFLDOPHQWHSRUODFRDOHVFHQFLDGHPDUPLWDV
GHKDVWDPGHSURIXQGLGDG\GLiPHWURPpWULFR3UHVHQWDXQDSHTXHxDFDVFDGDGHDJXDHQHO
WUiQVLWRHQWUHAbs-II\HVWH WUDPRGHOVHFWRU/RVEORTXHVDFXPXODGRVTXHGDQOXJDUDOVDOWR
SUHVHQWDQHQVXEDVHDFXPXODFLRQHVGHSLJRWLWDLQFOXLGDVDOJXQDVIRUPDVHVWDODJPtWLFDV
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6HFWRU'.'LDFODVDVGHODVFHUiPLFDVOiPLQD
 (VXQVHFWRUIRUPDGRDOPHQRVSRUFXDWURQLYHOHV'RVQHRQLYHOHVVXSHUILFLDOHVHQGRV
FRWDVGLIHUHQWHVSHURFRQYHUJHQWHVDSDUHQWHPHQWHGHVDUUROODGRVSRUODDSHUWXUDHLQWHUVHFFLyQ
GH MXQWDV WUDQVYHUVDOHV DO FDQDO GH  GLUHFFLRQHV 1( \ 1( \ ORQJLWXGLQDOHV GH
GLUHFFLyQ 1( /DV IUDFWXUDV GH GLUHFFLyQ 1( HQ ORV QLYHOHV VXSHULRUHV SUHVHQWDQ
GHVSOD]DPLHQWR\HVFDORQDPLHQWRWUDQVYHUVDOVHxDODQGRXQSRVLEOHUHMXHJRGHODDFXPXODFLyQ
GHEORTXHVDQLYHOORFDOFRPELQDQGRXQGHVOL]DPLHQWRVHFXQGDULRFRQXQDVHQWDPLHQWRVREUH
HOSURSLRFDQDOVXEWHUUiQHR
 (OFDQDOGHO UtRHVSUiFWLFDPHQWH UHFWR6HSURGXFHXQFDPELREUXVFRHQ ODGLUHFFLyQ
GHO FDQDO SDVDQGR GH 1( HQ HO VHFWRU Sumidero D 1( VDOD Samesugas \ 1(
FXUVRSULQFLSDOHQHOVHFWRUDK$EXQGDQODVPDUPLWDVFRQWDPDxRVPHQRUHVDOPHWUR3DUWH
GHOVXHORHVVXVWUDWR\SDUWHVRQEORTXHVTXHHVFDORQDQHOFXUVRHQWUHSamesugas\HOFDQDO
SULQFLSDO(OFDQDOWLHQHXQDQFKRPHGLRGHP\VLJXHODGLUHFFLyQ1(/DVYDULDFLRQHV
HQDQFKRGHOFDQDOVRQGHELGDVDHVFDORQDPLHQWRV\GLDFODVDVDELHUWDVGHGLUHFFLRQHV1(
1(1(UHODWLYDPHQWHSDUHMDVDDOJXQDVMXQWDVDELHUWDVHQORVQLYHOHVVXSUD\DFHQWHV
 /RVHVSDFLRVSULQFLSDOHVVXSHUDQORVPGHDQFKR\ORVGHODUJR6HKDHYLGHQFLDGR
ODSUHVHQFLDGHPDWHULDOHVFHUiPLFRV\OtWLFRV/RVPDWHULDOHVFHUiPLFRVVHFRQFHQWUDQHQODV
ERFDVVLWXDGDVDO1\GHIRUPDDLVODGDHQODVGLDFODVDVDELHUWDVDVRFLDGDVDODVHQWUDGDVDHVWH
HVSDFLR GHVGH HO 6  ([LVWH XQ SRVLEOH SDOHRQLYHO VLWXDGR EDMR ODV HQWUDGDV 1 TXH SHUPLWH
GHVFHQGHUDWUDYpVGHORVUHWD]RVGHXQDJUDQPDUPLWDKDVWDHOFXUVRDFWLYRYHUILJXUDD
(Q ORVGHSyVLWRVGHDUHQDV\FDQWRVGHHVWHSDOHRQLYHOVHKDQ LGHQWLILFDGRYDULRVPDWHULDOHV
FHUiPLFRV(Q ODVFRODGDV IRUPDGDVHQ MXQWDV\TXHGHVFLHQGHQKDVWDHO UtRVXEWHUUiQHR VH
DSUHFLDQ GLVSHUVRV DOJXQRV IUDJPHQWRV FHUiPLFRV /RV PD\RUHV HVSDFLRV VH ORFDOL]DQ
SUHFLVDPHQWHEDMRORVQHRQLYHOHVDUTXHROyJLFRVHQHOHQODFHHQWUHORVVHFWRUHVSumidero-DK: 
3RUHMHPSORODPD\RUVDODSamesugasWLHQHXQDOX]GHXQRVP\FRQILJXUDXQHVSDFLRGH
XQRVP
 (O FDQDO PDQWLHQH OD SHQGLHQWH PHGLD DO LJXDO TXH ORV QLYHOHV \ SDOHRQLYHOHV
VHUSHQWHD \ VDOWD HQWUH EORTXHV HURVLRQDGRV \ IUDJPHQWRV GH PDUPLWDV YHU ILJXUD E
([LVWHQ GRV WUDPRV GH SDOHRQLYHO QR WRSRJUDILDGRV \ FDUDFWHUL]DGRV SRU OD SUHVHQFLD GH
JUDQGHVUDPSDVURFRVDVGRQGHVHDSUHFLDQIRUPDVGHHURVLyQDQWLJXDV(VWDVUDPSDVSDUHFHQ
KDEHUGLULJLGR ORVGHVOL]DPLHQWRVDQLYHO ORFDO\VHKDQLQWHUSUHWDGRFRPRUHWD]RVGHOFXUVR
RULJLQDO GHO San Simón (Q VX SHUtPHWUR VH KDQ ORFDOL]DGR JUDQGHV IUDJPHQWRV GH YDVLMDV
VXVSHQGLGRVHQWUHEORTXHVYHUILJXUD
 (QODVSUR[LPLGDGHVGHOPozo IXQLyQGHOVHFWRUDKFRQHOVHFWRUCosta das OiasHO
FDQDOVHYHLQWHUUXPSLGRSRUXQFRODSVRTXHDSDUHQWHPHQWHVKDSURGXFLGRDOGHUUXPEDUVHXQ
FRQMXQWR GH PDUPLWDV \ TXH RULJLQDOPHQWH IRUPDUtDQ XQ HVFDOyQ GH SODQR 1( (O UtR
VXEWHUUiQHRYLUD DO RHVWH VLJXLHQGR HVWH SODQR \GLUHFFLyQ DGDSWiQGRVHSRVWHULRUPHQWH D OD
GLUHFFLyQ1(TXHGHILQH\HVWUXFWXUDHOVHFWRUGHCosta das Oias.
 (O HVSDFLR GHQRPLQDGRPozo I HV XQD FKLPHQHD GH  P GH DOWXUD \ TXH DEUH DO
H[WHULRU 3DUHFH XQD DSHUWXUD  P GH XQD GLDFODVD GH SODQR VXEYHUWLFDO 1 ( FRQ
GHVOL]DPLHQWR\URWDFLyQEDVFXODPLHQWRpitchDORHVWHGHORVEORTXHVVLWXDGRVDJXDVDEDMR
([LVWHQYDULRVQLYHOHVFROJDGRV\GHILQLGRVSRUHOPRYLPLHQWRGHORVEORTXHV7DPELpQVHKDQ
ORFDOL]DGRDFDQDODGXUDV\DOJXQDVIRUPDVGHHURVLyQTXHHYLGHQFLDQODH[LVWHQFLDGH WUDPRV
GHDOPHQRVXQSDOHRQLYHODPVREUHODEDVHGHODFKLPHQHDFRQXQDSHQGLHQWHPHGLDGH
VXSHULRUDODSHQGLHQWHPHGLDGHOFDQDOSHURVLPLODUDODTXHVHREVHUYDHQHOVHFWRU

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6HFWRU'.'LDFODVDVGHODVFHUiPLFDVOiPLQD
 (VXQVHFWRUIRUPDGRDOPHQRVSRUFXDWURQLYHOHV'RVQHRQLYHOHVVXSHUILFLDOHVHQGRV
FRWDVGLIHUHQWHVSHURFRQYHUJHQWHVDSDUHQWHPHQWHGHVDUUROODGRVSRUODDSHUWXUDHLQWHUVHFFLyQ
GH MXQWDV WUDQVYHUVDOHV DO FDQDO GH  GLUHFFLRQHV 1( \ 1( \ ORQJLWXGLQDOHV GH
GLUHFFLyQ 1( /DV IUDFWXUDV GH GLUHFFLyQ 1( HQ ORV QLYHOHV VXSHULRUHV SUHVHQWDQ
GHVSOD]DPLHQWR\HVFDORQDPLHQWRWUDQVYHUVDOVHxDODQGRXQSRVLEOHUHMXHJRGHODDFXPXODFLyQ
GHEORTXHVDQLYHOORFDOFRPELQDQGRXQGHVOL]DPLHQWRVHFXQGDULRFRQXQDVHQWDPLHQWRVREUH
HOSURSLRFDQDOVXEWHUUiQHR
 (OFDQDOGHO UtRHVSUiFWLFDPHQWH UHFWR6HSURGXFHXQFDPELREUXVFRHQ ODGLUHFFLyQ
GHO FDQDO SDVDQGR GH 1( HQ HO VHFWRU Sumidero D 1( VDOD Samesugas \ 1(
FXUVRSULQFLSDOHQHOVHFWRUDK$EXQGDQODVPDUPLWDVFRQWDPDxRVPHQRUHVDOPHWUR3DUWH
GHOVXHORHVVXVWUDWR\SDUWHVRQEORTXHVTXHHVFDORQDQHOFXUVRHQWUHSamesugas\HOFDQDO
SULQFLSDO(OFDQDOWLHQHXQDQFKRPHGLRGHP\VLJXHODGLUHFFLyQ1(/DVYDULDFLRQHV
HQDQFKRGHOFDQDOVRQGHELGDVDHVFDORQDPLHQWRV\GLDFODVDVDELHUWDVGHGLUHFFLRQHV1(
1(1(UHODWLYDPHQWHSDUHMDVDDOJXQDVMXQWDVDELHUWDVHQORVQLYHOHVVXSUD\DFHQWHV
 /RVHVSDFLRVSULQFLSDOHVVXSHUDQORVPGHDQFKR\ORVGHODUJR6HKDHYLGHQFLDGR
ODSUHVHQFLDGHPDWHULDOHVFHUiPLFRV\OtWLFRV/RVPDWHULDOHVFHUiPLFRVVHFRQFHQWUDQHQODV
ERFDVVLWXDGDVDO1\GHIRUPDDLVODGDHQODVGLDFODVDVDELHUWDVDVRFLDGDVDODVHQWUDGDVDHVWH
HVSDFLR GHVGH HO 6  ([LVWH XQ SRVLEOH SDOHRQLYHO VLWXDGR EDMR ODV HQWUDGDV 1 TXH SHUPLWH
GHVFHQGHUDWUDYpVGHORVUHWD]RVGHXQDJUDQPDUPLWDKDVWDHOFXUVRDFWLYRYHUILJXUDD
(Q ORVGHSyVLWRVGHDUHQDV\FDQWRVGHHVWHSDOHRQLYHOVHKDQ LGHQWLILFDGRYDULRVPDWHULDOHV
FHUiPLFRV(Q ODVFRODGDV IRUPDGDVHQ MXQWDV\TXHGHVFLHQGHQKDVWDHO UtRVXEWHUUiQHR VH
DSUHFLDQ GLVSHUVRV DOJXQRV IUDJPHQWRV FHUiPLFRV /RV PD\RUHV HVSDFLRV VH ORFDOL]DQ
SUHFLVDPHQWHEDMRORVQHRQLYHOHVDUTXHROyJLFRVHQHOHQODFHHQWUHORVVHFWRUHVSumidero-DK: 
3RUHMHPSORODPD\RUVDODSamesugasWLHQHXQDOX]GHXQRVP\FRQILJXUDXQHVSDFLRGH
XQRVP
 (O FDQDO PDQWLHQH OD SHQGLHQWH PHGLD DO LJXDO TXH ORV QLYHOHV \ SDOHRQLYHOHV
VHUSHQWHD \ VDOWD HQWUH EORTXHV HURVLRQDGRV \ IUDJPHQWRV GH PDUPLWDV YHU ILJXUD E
([LVWHQ GRV WUDPRV GH SDOHRQLYHO QR WRSRJUDILDGRV \ FDUDFWHUL]DGRV SRU OD SUHVHQFLD GH
JUDQGHVUDPSDVURFRVDVGRQGHVHDSUHFLDQIRUPDVGHHURVLyQDQWLJXDV(VWDVUDPSDVSDUHFHQ
KDEHUGLULJLGR ORVGHVOL]DPLHQWRVDQLYHO ORFDO\VHKDQLQWHUSUHWDGRFRPRUHWD]RVGHOFXUVR
RULJLQDO GHO San Simón (Q VX SHUtPHWUR VH KDQ ORFDOL]DGR JUDQGHV IUDJPHQWRV GH YDVLMDV
VXVSHQGLGRVHQWUHEORTXHVYHUILJXUD
 (QODVSUR[LPLGDGHVGHOPozo IXQLyQGHOVHFWRUDKFRQHOVHFWRUCosta das OiasHO
FDQDOVHYHLQWHUUXPSLGRSRUXQFRODSVRTXHDSDUHQWHPHQWHVKDSURGXFLGRDOGHUUXPEDUVHXQ
FRQMXQWR GH PDUPLWDV \ TXH RULJLQDOPHQWH IRUPDUtDQ XQ HVFDOyQ GH SODQR 1( (O UtR
VXEWHUUiQHRYLUD DO RHVWH VLJXLHQGR HVWH SODQR \GLUHFFLyQ DGDSWiQGRVHSRVWHULRUPHQWH D OD
GLUHFFLyQ1(TXHGHILQH\HVWUXFWXUDHOVHFWRUGHCosta das Oias.
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DUTXHROyJLFRVGHOVHFWRUE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
6HFWRUCosta das OiasOiPLQD
 (V HO WUDPR LQWHUPHGLR HQWUH HO VHFWRUDK TXH FXOPLQD HQ OD EDVH GH OD FKLPHQHD
PozoIFRQHOVHFWRUFéveros&RQVWLWX\HXQRGHORVWUDPRVPiVFRPSOHMRVGHHVWDFXHYD
 (VWH VHFWRU VH FDUDFWHUL]D SRU OD SUHVHQFLD GH UDPSDV URFRVDV GH JUDQ H[WHQVLyQ \
SHQGLHQWHPHGLD VXSHUILFLHVGH ODMDPLHQWRGHOVXVWUDWRSXOLGDVSRUHURVLyQ\VREUH ODV
TXHVHKDQGHVDUUROODGRIRUPDVGHHURVLyQGHWDPDxRPpWULFR(VWDVUDPSDVVHLQLFLDQHQOD
FRWDP\ WHUPLQDQHQ ODFRWDPGyQGHHOVLVWHPDFDPELDEUXVFDPHQWHGHGLUHFFLyQ
/DV PD\RUHV IRUPDV \ UDPSDV VH HQFXHQWUDQ DLVODGDV GHO FXUVR SULQFLSDO IRUPDQGR XQ
SDOHRQLYHO VLWXDGR FRQWUD OD YHUWLHQWH VXU D XQPtQLPR GH P VREUH HO FXUVR DFWLYR TXH
FLUFXODRFXOWREDMRXQFDRVGHEORTXHV\IUDJPHQWRVGHPDUPLWDV

)LJXUD)UDJPHQWRGHYDVRFHUiPLFRGHO%URQFHORFDOL]DGRHQXQRGHORVQLYHOHVGHOVHFWRUDKWDO\FRPR
DSDUHFLy6HVLW~DDPVREUHHOFDQDO/RVPDWHULDOHVSURYLHQHQGHOKXQGLPLHQWRSDUFLDOGHOQLYHOGHODEULJR
DK1yWHVHTXHORVEORTXHVSUHVHQWDQVXSHUILFLHVSXOLGDVPLHQWUDVTXHODSLH]DWLHQHORVERUGHVGHURWXUDYLYRV



 /DGLUHFFLyQSUHGRPLQDQWHGHORVSDVDMHVHV1(\VHKDLQWHUSUHWDGRFRPRSDUWHGHO
FXUVRSULPLJHQLRGHOSan Simón'HVWDFDWDPELpQODH[LVWHQFLDGHYDULRVHVFDORQDPLHQWRVHQ
OD JDOHUtD SULQFLSDO \ HQ HO FXUVR GH DJXDV WRGRV HOORV DVRFLDGRV D GLVFRQWLQXLGDGHV GH
GLUHFFLyQ1($O LJXDOTXH HQ HO VHFWRUDK HQ VXSHUILFLH IXHUDGH FXHYD ORVEORTXHV
PDUFDQORVSDVDMHV1(FRQXQHVFDORQDPLHQWRODWHUDOTXHWUD]DHVWDPLVPDGLUHFFLyQ



)LJXUD3ODQWD\DO]DGRVHFWRUCosta das Oias.
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
)LJXUD 'HWDOOH GH XQDGH ODV UDPSDV GHCosta das Oias D'HWUiV GHO HVSHOHyORJRGLDFODVD VXEYHUWLFDO
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

/D UDPSD SULQFLSDO GHCostas das Oias VH YHUWLFDOL]D HVFDORQDGDPHQWH HQ VX WUDPR
ILQDO OOHJDQGR D VXSHUDU ORV  /DV VXSHUILFLHV HVWiQ SXOLGDV \ FXELHUWDV GH PDUPLWDV GH
WDPDxR LQIHULRU D  P HQ GLiPHWUR VL ELHQ GH IRUPD DLVODGD VH DSUHFLD DOJXQD PDUPLWD
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SUHVHQWDQUHMXJDGRYHUWLFDOFRQDSDUHQWHFDEDOJDPLHQWRGHOEORTXHVXSHULRUVREUHHOLQIHULRU
YHU ILJXUD D OR TXH VXJLHUH XQ PRYLPLHQWR YHUWLFDO VLPLODU DO SUHVHQWH HQ XQD IDOOD
LQYHUVD9,'$/520$1,FRP3HUV



 /DEyYHGDHVWi IRUPDGDSRUJUDQGHV ODMDVTXHDSDUHQWDQKDEHUGHVOL]DGRSRUHQFLPD
GHOSDOHRQLYHOVLJXLHQGRHVWDVPLVPDVUDPSDV
 (O SXQWR PiV EDMR GH HVWH VHFWRU VH VLW~D D FDVL  P FRQ UHIHUHQFLD DO VXPLGHUR
SULQFLSDO(VHO~QLFRSXQWRGHOVHFWRUGyQGHVHDOFDQ]DHOFXUVRGHDJXDDFWLYR(VXQHVSDFLR
IRUPDGRSRUODDFXPXODFLyQGHEORTXHVVREUHHOVXVWUDWRFRQWHFKRIRUPDGRSRUJUDQGHVODMDV
+D\ XQ KXHFR SDUFLDOPHQWH REVWUXLGR ~QLFR SDVR KDFLD OD JDOHUtD GHQRPLQDGD El Sifón
HQWUDGDHQHOVHFWRUFéverosSHURVRODPHQWHSHUPLWHHOHQODFHWRSRJUiILFR(QVHLQWHQWy
GHVREVWUXLU HO SDVR SHUR QR IXH SRVLEOH GHELGR D OD SUHVHQFLD GH EORTXHV LQHVWDEOHV /D

)LJXUD(QVXSHUILFLHHOSifónGHFéverosHVWiDVRFLDGRDXQHVFDORQDPLHQWRGHEORTXHV/DOtQHDURMD
PDUFD HO SODQR GHO HVFDORQDPLHQWR /RV EORTXHV GH OD GHUHFKD  SHUWHQHFLHQWHV DFéveros VH OHYHQWDQ SRU
HQFLPDGHORVEORTXHVVLWXDGRVVREUHHOVLIyQGHCosta das Oias(VWDFRQILJXUDFLyQVHKDUHSUHVHQWDGRHQHO
DO]DGR GH  3DUWH GHO OHYDQWDPLHQWR GH ORV EORTXHV HQ Féveros HV GHELGR D XQ VHJXQGR PRYLPLHQWR GH
GLUHFFLyQ262/DDSHUWXUDGHSDVDMHV1(SDUDOHORVDOFDQDOHVGHELGRDTXHODPDVDSUHVHQWDXQVHJXQGR
PRYLPLHQWRFRPSXHVWRGHGLUHFFLyQ1(3UHVXPLEOHPHQWHHOSULPHUGHVOL]DPLHQWRFXEULyXQDDQWLJXDFDVFDGD
SURGXFLpQGRVHSRVWHULRUPHQWHXQVHJXQGRPRYLPLHQWRGHKXQGLPLHQWRKDFLDHOFHQWURGHOFDQDO
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FRQUHVSHFWRDOVXPLGHURSULQFLSDO6XSULPHUWUDPRGHQRPLQDGREl SifónGDFRQWLQXLGDGD
Costa das Oias \ HYROXFLRQD VHJ~Q 1( (VWi IRUPDGR SRU SHTXHxRV YRO~PHQHV FX\RV
SDVRVHVWiQSDUFLDOPHQWHVXPHUJLGRVGXUDQWH WRGRHODxR(QODVSUR[LPLGDGHVGH ODJDOHUtD
SULQFLSDO GHFéveros HO FXUVR FLUFXOD HQ XQ FDQDO LQFLVR VREUH ORV UHWD]RV GH ODV PLVPDV
UDPSDVTXHGHILQLHURQHOVHFWRUCosta das Oias/DLQWHUVHFFLyQGHDPEDVJDOHUtDVIRUPDXQ
FXULRVR HVSDFLR HQ HO TXH VH FRQVHUYDQ YDULDV PDUPLWDV \ IRUPDV GH HURVLyQ FXELHUWDV GH
HVSHOHRWHPDVGHSLJRWLWDILJXUD
 /DJDOHUtDSULQFLSDOGHFéverosHVXQFDQDOTXHHYROXFLRQDVHJ~Q1(FRQXQVDOWR
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YDULRVHVFDORQDPLHQWRVTXHWHUPLQDQHQXQDFDVFDGDGHXQRVP/DILJXUDPXHVWUDODV
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XQGHVJORVHGHORVFXDWURQLYHOHV\SDOHRQLYHOHVTXHFRQVWLWX\HQODFDVFDGDYLVWDHQSODQWD\
VHFFLRQHVWUDQVYHUVDOHV
 /RV VDOWRV VRQ URWXUDV GHO FDQDO RULJLQDO \ TXH KDQ GHMDGR EORTXHV FRQ DEXQGDQWHV
IRUPDVGHHURVLyQ3UHVHQWDQSiWLQDVVXSHUILFLDOHVHURVLRQDGDVTXHHQPXFKDV]RQDVGHOFDQDO
VHPXHVWUDQFRPRUHVWRVGHDQWLJXDVFRODGDVGHSLJRWLWD9HUILJXUD
 (VWHWUDPRGHODFDYLGDGSUHVHQWDSDUHGHVVHPLFRQWLQXDVDO6\EORTXHVDFXPXODGRV
ELHQEORTXHVURWRV\GLVORFDGRVELHQEORTXHVFDtGRVDO1(QJHQHUDOHODVSHFWRHVSDUHFLGRDO
GHXQVLVWHPDHVWUXFWXUDO/DSDUHGVXUFRQVHUYDQXPHURVDVIRUPDVGHHURVLyQILJXUDF
6XFRQWLQXLGDGFRURQDQGRHOFDQDOLQFLVRGHODFDVFDGDVHKDLQWHUSUHWDGRFRPRXQSDOHRQLYHO
Paleonivel SuperiorGHOVHFWRU
 8QRGHORVHOHPHQWRVPiVUHSUHVHQWDWLYRVGHHVWHWUDPRGHFXHYD\GHODGLQiPLFDGHO
VHFWRUHVHOFDQDOLQFLVRTXHFRQIRUPDODFDVFDGDVLJXLHQGRXQSODQRVXEYHUWLFDOGHGLUHFFLyQ
1(
 7RPDQGR FRPR UHIHUHQFLD ODV VHFFLRQHV FRPSXHVWDV GH OD ILJXUD OD EDVH GH OD
FDVFDGDVHVLWXDUtDDPGHSURIXQGLGDG\H[LVWLUtDQPDUPLWDVFROJDGDV\GHVSHJDGDVGHO
IRQGRGHO FDQDO HQWUH ORV  \ ORV P6H KD GHILQLGR XQ SULPHU SDOHRQLYHO VLWXDGR
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HVWUXFWXUDO1RHVXQDVRFDYDFLyQSRUHURVLyQnotche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E DSDUHFH OD
LQVFULSFLyQYoYo 1971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F SDOHRQLYHO VXSHULRU GH OD FDVFDGD VLWXDGR D XQRV P GH GLVWDQFLD GH D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




)LJXUD3ODQWDGHORVQHRQLYHOHVSDOHRQLYHOHV\FXUVRDFWLYRGHFéveros1yWHVHFRPRODFRPSOHMDUHGGH
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
 (QDOJXQRVWUDPRVDOHMDGRVGHOFKRUURDFWXDOGHODFDVFDGDHOHVSDFLRVVLWXDGRHQWUHOD
SDUHGFRQWLQXD6\ORVEORTXHV1KDVLGRVHOODGDSRUHOFUHFLPLHQWRGHXQDJUDQFRODGDGH
SLJRWLWDTXHDWUDYLHVDGRVSDOHRQLYHOHVKDVWDDOFDQ]DUHOFXUVRDFWLYR/DFRODGDVHGHVDUUROOD
HQWUH ODV FRWDV  \ P DVRFLDGD DPDQDQWLDOHV GH DJXD TXH DIORUDQ HQ ORV SODQRV GH
ODMDPLHQWR\DFWXDOPHQWHHVWi HQSURFHVRGHGHVWUXFFLyQSRU OD UHDFWLYDFLyQHVSRUiGLFDGHO
QLYHOPHGLR9,'$/520$1,HWDOKDQGDWDGRXQDFROXPQDHVWDODJPtWLFDGHWDPDxR
PpWULFR ILJXUDJHQFRWD P QLYHO LQIHULRU HVSHOHRWHPDTXHSUHVHQWDXQDHGDG
&FDO\U%3HQHOQ~FOHR\&FDO\U%3HQODVXSHUILFLHYLVLEOHDFWXDOPHQWH
)LJXUD'HWDOOHGHODCascada de Féveros6HUHIOHMDQSULQFLSDOPHQWHORVSDOHRQLYHOHVDGVFULWRVDHVWHVDOWR
GHDJXD(OWHFKRGHOSDOHRQLYHODOWRVHFRUUHVSRQGHFRQEORTXHV\ODMDVSURYHQLHQWHVGHOGHVOL]DPLHQWRSULQFLSDO
/RV JUDQGHV GHSyVLWRV GH SLJRWLWD HVWiQ DVRFLDGRV D PDQDQWLDOHV VXEWHUUiQHRV 1yWHVH TXH H[LVWHQ IRUPDV GH
HURVLyQGHVDUUROODGDVVREUHODSLJRWLWDHLJXDOPHQWHH[LVWHQIRUPDVGHHURVLyQGHVDUUROODGDVVREUHODURFD\TXH
DFWXDOPHQWH VH HQFXHQWUDQ IRVLOL]DGDV SRU OD FRODGD 6H LQGLFDQ ODV GDWDFLRQHV DEVROXWDV GH ORV GLVWLQWRV
GHSyVLWRV




)LJXUD  6HFWRUFéveros )UDJPHQWR GH UDPSD URWD FXELHUWD GH IRUPDV GH HURVLyQ6H ORFDOL]D HQ FRWD GHO
Paleonivel SuperiorGHODCascadaDSUR[LPDGDPHQWHD±PGHSURIXQGLGDGFRQUHVSHFWRDOVXPLGHUR1yWHVH
FRPRORVGLVWLQWRVEORTXHV\IRUPDVGHHURVLyQVLWXDGRVGHQWURGHOFDQDODFWLYRHVWiQFXELHUWDVSDUFLDOPHQWHSRU
SiWLQDVHURVLRQDGDV(VWDVSiWLQDVVRQUHVWRVGHSLJRWLWDHURVLRQDGD(QHOODGRL]TXLHUGRGHODIRWRJUDItDHQHO
JRWHR VREUH OD PDUPLWD HO ERUGH GHO EORTXH VXSHULRU HVWi SHUILODGR SRU XQ drapery GHO TXH DUUDQFDQ YDULDV
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

 (QDOJXQRVWUDPRVDOHMDGRVGHOFKRUURDFWXDOGHODFDVFDGDHOHVSDFLRVVLWXDGRHQWUHOD
SDUHGFRQWLQXD6\ORVEORTXHV1KDVLGRVHOODGDSRUHOFUHFLPLHQWRGHXQDJUDQFRODGDGH
SLJRWLWDTXHDWUDYLHVDGRVSDOHRQLYHOHVKDVWDDOFDQ]DUHOFXUVRDFWLYR/DFRODGDVHGHVDUUROOD
HQWUH ODV FRWDV  \ P DVRFLDGD DPDQDQWLDOHV GH DJXD TXH DIORUDQ HQ ORV SODQRV GH
ODMDPLHQWR\DFWXDOPHQWHHVWi HQSURFHVRGHGHVWUXFFLyQSRU OD UHDFWLYDFLyQHVSRUiGLFDGHO
QLYHOPHGLR9,'$/520$1,HWDOKDQGDWDGRXQDFROXPQDHVWDODJPtWLFDGHWDPDxR
PpWULFR ILJXUDJHQFRWD P QLYHO LQIHULRU HVSHOHRWHPDTXHSUHVHQWDXQDHGDG
&FDO\U%3HQHOQ~FOHR\&FDO\U%3HQODVXSHUILFLHYLVLEOHDFWXDOPHQWH
)LJXUD'HWDOOHGHODCascada de Féveros6HUHIOHMDQSULQFLSDOPHQWHORVSDOHRQLYHOHVDGVFULWRVDHVWHVDOWR
GHDJXD(OWHFKRGHOSDOHRQLYHODOWRVHFRUUHVSRQGHFRQEORTXHV\ODMDVSURYHQLHQWHVGHOGHVOL]DPLHQWRSULQFLSDO
/RV JUDQGHV GHSyVLWRV GH SLJRWLWD HVWiQ DVRFLDGRV D PDQDQWLDOHV VXEWHUUiQHRV 1yWHVH TXH H[LVWHQ IRUPDV GH
HURVLyQGHVDUUROODGDVVREUHODSLJRWLWDHLJXDOPHQWHH[LVWHQIRUPDVGHHURVLyQGHVDUUROODGDVVREUHODURFD\TXH
DFWXDOPHQWH VH HQFXHQWUDQ IRVLOL]DGDV SRU OD FRODGD 6H LQGLFDQ ODV GDWDFLRQHV DEVROXWDV GH ORV GLVWLQWRV
GHSyVLWRV




)LJXUD  6HFWRUFéveros )UDJPHQWR GH UDPSD URWD FXELHUWD GH IRUPDV GH HURVLyQ6H ORFDOL]D HQ FRWD GHO
Paleonivel SuperiorGHODCascadaDSUR[LPDGDPHQWHD±PGHSURIXQGLGDGFRQUHVSHFWRDOVXPLGHUR1yWHVH
FRPRORVGLVWLQWRVEORTXHV\IRUPDVGHHURVLyQVLWXDGRVGHQWURGHOFDQDODFWLYRHVWiQFXELHUWDVSDUFLDOPHQWHSRU
SiWLQDVHURVLRQDGDV(VWDVSiWLQDVVRQUHVWRVGHSLJRWLWDHURVLRQDGD(QHOODGRL]TXLHUGRGHODIRWRJUDItDHQHO
JRWHR VREUH OD PDUPLWD HO ERUGH GHO EORTXH VXSHULRU HVWi SHUILODGR SRU XQ drapery GHO TXH DUUDQFDQ YDULDV
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
HVWDODJPLWDVGHSLJRWLWDGHSHTXHxRWDPDxR/DVIRUPDVHVWiQHQSURFHVRGHGHVWUXFFLyQHLQGLFDQTXHH[LVWLy
XQD IDVH DQWHULRU FRQ XQ UpJLPHQ KtGULFRPX\ GLIHUHQWH HQ HO TXH SUHGRPLQDURQ ORV SURFHVRV GHSRVLFLRQDOHV
VREUHORVHURVLYRV




)LJXUD=RQDEDVDOGHODCascada de FéverosPDEDVHGHODVPDUPLWDV³GHVSHJDGDV´GHOIRQGRGHO
FDQDO 3DUWH GHO GHSyVLWR IXH XQ FRQJORPHUDGR FX\D PDWUL] HV SLJRWLWD $FWXDOPHQWH HVWi VLHQGR GHVWUXLGR
'HVWDFDUHOdraperyHQDQLOORTXHSHUILODODPDUPLWD(VWDPDUPLWDHVODPLVPDTXHDSDUHFHFRQHOHVSHOHyORJR
HQ OD ILJXUD E E OD ]RQD PiV LQWHULRU GH HVWH HVSDFLR SUHVHQWD DFXPXODFLyQ GH IUDJPHQWRV DQJXORVRV
PH]FODGRVFRQFDQWRVURGDGRVDLVODGRV(VWDRTXHGDGEDVDOSRGUtDLQGLFDUGHTXHHOQLYHOGHEDVHGHODFDVFDGD
HVHQUHDOLGDGXQUHOOHQR\TXHORVEORTXHVODWHUDOHVGHOFDxyQKDQVXIULGROLJHURVGHVSOD]DPLHQWRVKDFLDHOFDQDO

)LJXUDCascada de FéverosD&DEHFHUDGHOSR]RSULQFLSDOEPDUPLWDVVLWXDGDVHQWUHORV\
P(VWDVPDUPLWDVHVWiQGHVSHJDGDVGHOIRQGRGHOFDQDOYHUVHFFLyQ$$
HQ/DVSiWLQDVDPDUURQDGDVVRQ
ORVUHVWRVHURVLRQDGRVGHXQDJUDQFRODGDGHSLJRWLWDTXHIRUUDEDODWRWDOLGDGGHODVVXSHUILFLHVGHHVWHSDVDMH
LQFOXVLYH ORV WHFKRV \ HO FDQDO GH OD SURSLD FDVFDGD /RV UHVWRV YLVLEOHVPXHVWUDQ TXH OD FRODGD WHQtD YDULRV
FHQWtPHWURVGHHVSHVRU/DVGLDFODVDVYLVLEOHVVRQGLVFRQWLQXLGDGHVGHGLUHFFLyQDSUR[LPDGD1(




)LJXUD&RODGDGHFéveros0LFURJRXUVFHQWLPpWULFRVGHVDUUROODGRVVREUHXQEORTXHFRQSRFDSHQGLHQWHHQ
HOPaleonivel Medio HQ FRWD DSUR[LPDGD P E FROXPQD HVWDODJPtWLFD HQ HOPaleonivel Inferior HQ FRWD
DSUR[LPDGD  P /D VXSHUILFLH QR HURVLRQDGD HVWi IRUUDGD GH SHTXHxRV PLFURJRXUV F DFDQDODGXUD GH
HURVLyQ TXH SHUPLWH REVHUYDU OD HVWUXFWXUD LQWHULRU GH DFUHFLyQ SRU FDSDV /RV DFWXDOHV SURFHVRV HURVLYRV VRQ
LQGLFDWLYRV GH XQD UHDFWLYDFLyQ SDUFLDO GH DOJXQRV SDHORQLYHOHV FRQ H[FDYDFLyQHURVLyQ GH ORV GHSyVLWRV
SUHVHQWHVHQODVSUR[LPLGDGHVGHOFDQDO
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
HVWDODJPLWDVGHSLJRWLWDGHSHTXHxRWDPDxR/DVIRUPDVHVWiQHQSURFHVRGHGHVWUXFFLyQHLQGLFDQTXHH[LVWLy
XQD IDVH DQWHULRU FRQ XQ UpJLPHQ KtGULFRPX\ GLIHUHQWH HQ HO TXH SUHGRPLQDURQ ORV SURFHVRV GHSRVLFLRQDOHV
VREUHORVHURVLYRV




)LJXUD=RQDEDVDOGHODCascada de FéverosPDEDVHGHODVPDUPLWDV³GHVSHJDGDV´GHOIRQGRGHO
FDQDO 3DUWH GHO GHSyVLWR IXH XQ FRQJORPHUDGR FX\D PDWUL] HV SLJRWLWD $FWXDOPHQWH HVWi VLHQGR GHVWUXLGR
'HVWDFDUHOdraperyHQDQLOORTXHSHUILODODPDUPLWD(VWDPDUPLWDHVODPLVPDTXHDSDUHFHFRQHOHVSHOHyORJR
HQ OD ILJXUD E E OD ]RQD PiV LQWHULRU GH HVWH HVSDFLR SUHVHQWD DFXPXODFLyQ GH IUDJPHQWRV DQJXORVRV
PH]FODGRVFRQFDQWRVURGDGRVDLVODGRV(VWDRTXHGDGEDVDOSRGUtDLQGLFDUGHTXHHOQLYHOGHEDVHGHODFDVFDGD
HVHQUHDOLGDGXQUHOOHQR\TXHORVEORTXHVODWHUDOHVGHOFDxyQKDQVXIULGROLJHURVGHVSOD]DPLHQWRVKDFLDHOFDQDO

)LJXUDCascada de FéverosD&DEHFHUDGHOSR]RSULQFLSDOEPDUPLWDVVLWXDGDVHQWUHORV\
P(VWDVPDUPLWDVHVWiQGHVSHJDGDVGHOIRQGRGHOFDQDOYHUVHFFLyQ$$
HQ/DVSiWLQDVDPDUURQDGDVVRQ
ORVUHVWRVHURVLRQDGRVGHXQDJUDQFRODGDGHSLJRWLWDTXHIRUUDEDODWRWDOLGDGGHODVVXSHUILFLHVGHHVWHSDVDMH
LQFOXVLYH ORV WHFKRV \ HO FDQDO GH OD SURSLD FDVFDGD /RV UHVWRV YLVLEOHVPXHVWUDQ TXH OD FRODGD WHQtD YDULRV
FHQWtPHWURVGHHVSHVRU/DVGLDFODVDVYLVLEOHVVRQGLVFRQWLQXLGDGHVGHGLUHFFLyQDSUR[LPDGD1(




)LJXUD&RODGDGHFéveros0LFURJRXUVFHQWLPpWULFRVGHVDUUROODGRVVREUHXQEORTXHFRQSRFDSHQGLHQWHHQ
HOPaleonivel Medio HQ FRWD DSUR[LPDGD P E FROXPQD HVWDODJPtWLFD HQ HOPaleonivel Inferior HQ FRWD
DSUR[LPDGD  P /D VXSHUILFLH QR HURVLRQDGD HVWi IRUUDGD GH SHTXHxRV PLFURJRXUV F DFDQDODGXUD GH
HURVLyQ TXH SHUPLWH REVHUYDU OD HVWUXFWXUD LQWHULRU GH DFUHFLyQ SRU FDSDV /RV DFWXDOHV SURFHVRV HURVLYRV VRQ
LQGLFDWLYRV GH XQD UHDFWLYDFLyQ SDUFLDO GH DOJXQRV SDHORQLYHOHV FRQ H[FDYDFLyQHURVLyQ GH ORV GHSyVLWRV
SUHVHQWHVHQODVSUR[LPLGDGHVGHOFDQDO
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

 /D SLJRWLWD UHFXEUH OD VXSHUILFLH GH WRGRV ORV EORTXHV LQFOXVLYH ODV FDUDV
H[WUDSORPDGDV/DVVXSHUILFLHVFRQFUHFLRQDGDVHVWiQFXELHUWRVSRUSHTXHxRVPLFURJRXUVHQ
WRGDVXH[WHQVLyQYHUILJXUD([LVWHQFRQMXQWRVGHIRUPDVELHQGHVDUUROODGDVHQWUHODV
FRWDV  \  P LQFOX\HQGR IRUPDV DEDQGHUDGDV draperies ± composite 
flowstone/dripstone YHU ILJXUDV G \ I shelfstone R FUHFLPLHQWR SHULPHWUDOHV HQ
SHTXHxRVHVWDQTXHILJXUDH\RWUDVIRUPDVFRPSXHVWDV(OHVSHVRUGHODFRODGDVXSHUD
ORVPPYHUILJXUDD\DOFDQ]DLQFOXVRORVPPHQDOJXQRVSXQWRV
 &RPRIRUPDVVHFXQGDULDV\SURGXFLGDVSRUODHURVLyQGHORVHVSHOHRWHPDVDSDUHFHQ
PDUPLWDVYHUILJXUDF\DFDQDODGXUDVHQSLJRWLWD
 /D SLJRWLWD WDPELpQ IRVLOL]y GHSyVLWRV VLWXDGRV HQ HO FDQDO DFWLYR YHU ILJXUD 
$FWXDOPHQWHHVWiQVLHQGRH[KXPDGRVSHUPLWLHQGRREVHUYDUODHVWUXFWXUDGHXQFRQJORPHUDGR
IRUPDGRSRUFDQWRVUHGRQGHDGRVGHSHTXHxRWDPDxRFRQPDWUL]GHSLJRWLWD



 3RU HQFLPD GH OD FRWD  P \ KDVWD DOFDQ]DU OD VXSHUILFLH HQ OD FRWD  P ORV
HVSDFLRV HVWiQ FROPDWDGRV SRU EORTXHV DQJXORVRV /RV SDVDMHV WUD]DQ ODV GLV\XQFLRQHV \
VHSDUDFLRQHVGH ORVEORTXHV/DDXVHQFLDGHPDQDQWLDOHVKDFHTXHVHDQ]RQDVUHODWLYDPHQWH
VHFDV
 (QHOPaleonivel SuperiorVHKDQORFDOL]DGRPDWHULDOHVDUTXHROyJLFRV3RUXQODGRXQD
YDVLMD FDVL FRPSOHWD YHU ILJXUD D GH HGDG 7/   N\U %3 6$1-85-2
6È1&+(=HWDOHQXQDVDODSDUFLDOPHQWHFRODSVDGDORVEORTXHVKDQFDtGRKDFLDHO

)LJXUD'HSyVLWRGHFDQWRVUHGRQGHDGRVVLWXDGRVHQHOODWHUDOGHOFDQDOGHVDOLGDGHFéverosIRVLOL]DGRVSRU
SLJRWLWD3XHGHDSUHFLDUVHFRPRORVFDQWRVHVWiQHQSURFHVRGHH[KXPDFLyQDOHVWDUVHLQLFLDQGRXQDQXHYDHWDSD
HURVLYR


FHQWUR GHO FDQDO \ XQR GH HOORV GH JUDQGHV GLPHQVLRQHV URPSLy \ FRQVHUYy OD SLH]D HQ HO
ODWHUDO GHO DEULJR \ VLWXDGD HQ OD FRWD  P FRQ UHVSHFWR DO VXPLGHUR 3RU RWUR ODGR
IUDJPHQWRVFHUiPLFRVGHHGDGLQGHWHUPLQDGD\ORFDOL]DGRVHQYDULRVDEULJRVFRQVDOLGDDO1\
VLWXDGRVHQWUHODFRWD\PQRVHLQFOX\HQHQODVHFFLyQWRSRJUiILFD<WDPELpQHQORV
QHRQLYHOHV VLWXDGRV SRU HQFLPD GH OD FRWD P$OJXQRV GH HVWRVPDWHULDOHV VRQ JUDQGHV
IUDJPHQWRV VLWXDGRVGHQWURGH ODVJDOHUtDV2WURV VRQ IUDJPHQWRVFDtGRVSRUJULHWDVKDVWDXQ
QLYHOLQIHULRU8QRGHHVWRVIUDJPHQWRVFDtGRVFRQRWURVPDWHULDOHVSRUXQDILVXUD\DVRFLDGR
DXQD]RQDGHGHVOL]DPLHQWRGHIUHQWH1(VHKDORFDOL]DGRHQFRWDP\SUHVHQWDED
XQD HGDG 7/   N\U %3 LE (VWRV PDWHULDOHV \ VXV GDWDFLRQHV SHUPLWHQ DFRWDU
HYHQWRVHVWUXFWXUDOHVGHVOL]DPLHQWRVFRODSVRVSDUFLDOHVTXHKDQDIHFWDGRDHVWHVHFWRU
 /DV VXSHUILFLHV VRQ UXJRVDV QR SUHVHQWDQ WUD]DV GH HURVLyQ (Q PXFKRV FDQWRV \
MXQWDVDEXQGDQORVGHSyVLWRVGHRSDOR$TXHIRUPDQFRQMXQWRVGHHVSHOHRWHPDVFLOtQGULFRV\
PDQWRVgrass-shapedGHGLYHUVDHQWLGDGYHUILJXUDD(QEORTXHVFDtGRVVHGHVDUUROODQ
IRUPDVQRGXODUHVHVWURPDWROtWLFDVYHUILJXUDVDFG
 /DVDOLGDGHODCascadaGDDFFHVRDODSala de la PigotitaDOSLpGHODGranColada(Q
OD ]RQD VXU GH OD JDOHUtD \ VLJXLHQGR QXHYDPHQWH XQ HVFDOyQ GH SODQR 1( H[LVWH XQ
SDOHRQLYHO GH FRWD  P /RV EORTXHV SROLpGULFRV HVWiQ UHFXELHUWRV GH IRUPDV QRGXODUHV
EGHySDOR$PLHQWUDVTXHODVDQWLJXDVVXSHUILFLHVSXOLGDVSUHVHQWDQUHWD]RVGHSLJRWLWD
(QOD LQWHUVHFFLyQGHHVWHSDOHRQLYHOFRQODSala de la PigotitaVHIRUPDXQHVFDORQDPLHQWR
JUDGDGR SRU QXPHURVDV PDUPLWDV FRDOHVFHQWHV \ TXH GHVFLHQGH KDVWD OD VDOD GH ODV
Chioglosas (Folladoras) \ TXH IRUPD OD HQWUDGD KDFLD ODDolina /RV QLYHOHV VXSHULRUHV
WLHQHQXQDSHQGLHQWHPHGLDGH $OJXQRVGHHVWRVSDVDMHV VH LQWHUUXPSHQHQ ODDolina
SHUR VX WUD]D HVWUXFWXUDO WLHQH FRQWLQXLGDG HQ HO FXUVR DFWLYR GHO Sector Río Grande
ORFDOL]DGRDJXDVDEDMRGHODDolina([LVWHXQDSHTXHxDVDODHQODSDUWHDOWDGHODVDODLos 
Fumetas \ TXH IRUPD SDUWH GH XQR GH HVWRV SDOHRQLYHOHV GyQGH VH FRQFHQWUDQ DEXQGDQWHV
UHVWRV yVHRV YHU ILJXUD E (VWH WLSR GH PDWHULDOHV QR HV KDELWXDO HQ HVWDV FDYLGDGHV
GHELGRDOS+iFLGRGHODVDJXDV



 (QHVWHVHFWRUDSUR[LPDGDPHQWHHQWUHODVFRWDV\PH[LVWHQYDULDVGLDFODVDV
DELHUWDVGHJUDQSRWHQFLDGHGLUHFFLyQ1(RYDULDFLRQHVGHHVWDGLUHFFLyQSRUURWDFLRQHV
GH ODPDVDGHURFDSURJUHVLYDPHQWHDO((VWDVGLDFODVDVFRUWDQHOFDQDO WUDQVYHUVDOPHQWH\

)LJXUD  6HFWRU Féveros D UHWD]R GH XQ GHSyVLWR WLSR PDQWR grass-shaped GH ySDOR$ HQ XQ QLYHO
SUy[LPRDOSDOHRQLYHOVXSHULRUEEORTXHVUHFXELHUWRVGHIRUPDVQRGXODUHVGHySDORELRJpQLFRHQHOSDOHRQLYHO
GH)pYHURV HQ OD FRWD P&RPR UHIHUHQFLD GH WDPDxR HQ OD IRWRJUDItD DSDUHFH HQ VX XELFDFLyQ HO WHUPR
UHJLVWUDGRU3,*YHUFDStWXOR/DFDEH]DGHOWHUPRUHJLVWUDGRUWLHQHPPGHGLiPHWUR
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

 /D SLJRWLWD UHFXEUH OD VXSHUILFLH GH WRGRV ORV EORTXHV LQFOXVLYH ODV FDUDV
H[WUDSORPDGDV/DVVXSHUILFLHVFRQFUHFLRQDGDVHVWiQFXELHUWRVSRUSHTXHxRVPLFURJRXUVHQ
WRGDVXH[WHQVLyQYHUILJXUD([LVWHQFRQMXQWRVGHIRUPDVELHQGHVDUUROODGDVHQWUHODV
FRWDV  \  P LQFOX\HQGR IRUPDV DEDQGHUDGDV draperies ± composite 
flowstone/dripstone YHU ILJXUDV G \ I shelfstone R FUHFLPLHQWR SHULPHWUDOHV HQ
SHTXHxRVHVWDQTXHILJXUDH\RWUDVIRUPDVFRPSXHVWDV(OHVSHVRUGHODFRODGDVXSHUD
ORVPPYHUILJXUDD\DOFDQ]DLQFOXVRORVPPHQDOJXQRVSXQWRV
 &RPRIRUPDVVHFXQGDULDV\SURGXFLGDVSRUODHURVLyQGHORVHVSHOHRWHPDVDSDUHFHQ
PDUPLWDVYHUILJXUDF\DFDQDODGXUDVHQSLJRWLWD
 /D SLJRWLWD WDPELpQ IRVLOL]y GHSyVLWRV VLWXDGRV HQ HO FDQDO DFWLYR YHU ILJXUD 
$FWXDOPHQWHHVWiQVLHQGRH[KXPDGRVSHUPLWLHQGRREVHUYDUODHVWUXFWXUDGHXQFRQJORPHUDGR
IRUPDGRSRUFDQWRVUHGRQGHDGRVGHSHTXHxRWDPDxRFRQPDWUL]GHSLJRWLWD



 3RU HQFLPD GH OD FRWD  P \ KDVWD DOFDQ]DU OD VXSHUILFLH HQ OD FRWD  P ORV
HVSDFLRV HVWiQ FROPDWDGRV SRU EORTXHV DQJXORVRV /RV SDVDMHV WUD]DQ ODV GLV\XQFLRQHV \
VHSDUDFLRQHVGH ORVEORTXHV/DDXVHQFLDGHPDQDQWLDOHVKDFHTXHVHDQ]RQDVUHODWLYDPHQWH
VHFDV
 (QHOPaleonivel SuperiorVHKDQORFDOL]DGRPDWHULDOHVDUTXHROyJLFRV3RUXQODGRXQD
YDVLMD FDVL FRPSOHWD YHU ILJXUD D GH HGDG 7/   N\U %3 6$1-85-2
6È1&+(=HWDOHQXQDVDODSDUFLDOPHQWHFRODSVDGDORVEORTXHVKDQFDtGRKDFLDHO

)LJXUD'HSyVLWRGHFDQWRVUHGRQGHDGRVVLWXDGRVHQHOODWHUDOGHOFDQDOGHVDOLGDGHFéverosIRVLOL]DGRVSRU
SLJRWLWD3XHGHDSUHFLDUVHFRPRORVFDQWRVHVWiQHQSURFHVRGHH[KXPDFLyQDOHVWDUVHLQLFLDQGRXQDQXHYDHWDSD
HURVLYR


FHQWUR GHO FDQDO \ XQR GH HOORV GH JUDQGHV GLPHQVLRQHV URPSLy \ FRQVHUYy OD SLH]D HQ HO
ODWHUDO GHO DEULJR \ VLWXDGD HQ OD FRWD  P FRQ UHVSHFWR DO VXPLGHUR 3RU RWUR ODGR
IUDJPHQWRVFHUiPLFRVGHHGDGLQGHWHUPLQDGD\ORFDOL]DGRVHQYDULRVDEULJRVFRQVDOLGDDO1\
VLWXDGRVHQWUHODFRWD\PQRVHLQFOX\HQHQODVHFFLyQWRSRJUiILFD<WDPELpQHQORV
QHRQLYHOHV VLWXDGRV SRU HQFLPD GH OD FRWD P$OJXQRV GH HVWRVPDWHULDOHV VRQ JUDQGHV
IUDJPHQWRV VLWXDGRVGHQWURGH ODVJDOHUtDV2WURV VRQ IUDJPHQWRVFDtGRVSRUJULHWDVKDVWDXQ
QLYHOLQIHULRU8QRGHHVWRVIUDJPHQWRVFDtGRVFRQRWURVPDWHULDOHVSRUXQDILVXUD\DVRFLDGR
DXQD]RQDGHGHVOL]DPLHQWRGHIUHQWH1(VHKDORFDOL]DGRHQFRWDP\SUHVHQWDED
XQD HGDG 7/   N\U %3 LE (VWRV PDWHULDOHV \ VXV GDWDFLRQHV SHUPLWHQ DFRWDU
HYHQWRVHVWUXFWXUDOHVGHVOL]DPLHQWRVFRODSVRVSDUFLDOHVTXHKDQDIHFWDGRDHVWHVHFWRU
 /DV VXSHUILFLHV VRQ UXJRVDV QR SUHVHQWDQ WUD]DV GH HURVLyQ (Q PXFKRV FDQWRV \
MXQWDVDEXQGDQORVGHSyVLWRVGHRSDOR$TXHIRUPDQFRQMXQWRVGHHVSHOHRWHPDVFLOtQGULFRV\
PDQWRVgrass-shapedGHGLYHUVDHQWLGDGYHUILJXUDD(QEORTXHVFDtGRVVHGHVDUUROODQ
IRUPDVQRGXODUHVHVWURPDWROtWLFDVYHUILJXUDVDFG
 /DVDOLGDGHODCascadaGDDFFHVRDODSala de la PigotitaDOSLpGHODGranColada(Q
OD ]RQD VXU GH OD JDOHUtD \ VLJXLHQGR QXHYDPHQWH XQ HVFDOyQ GH SODQR 1( H[LVWH XQ
SDOHRQLYHO GH FRWD  P /RV EORTXHV SROLpGULFRV HVWiQ UHFXELHUWRV GH IRUPDV QRGXODUHV
EGHySDOR$PLHQWUDVTXHODVDQWLJXDVVXSHUILFLHVSXOLGDVSUHVHQWDQUHWD]RVGHSLJRWLWD
(QOD LQWHUVHFFLyQGHHVWHSDOHRQLYHOFRQODSala de la PigotitaVHIRUPDXQHVFDORQDPLHQWR
JUDGDGR SRU QXPHURVDV PDUPLWDV FRDOHVFHQWHV \ TXH GHVFLHQGH KDVWD OD VDOD GH ODV
Chioglosas (Folladoras) \ TXH IRUPD OD HQWUDGD KDFLD ODDolina /RV QLYHOHV VXSHULRUHV
WLHQHQXQDSHQGLHQWHPHGLDGH $OJXQRVGHHVWRVSDVDMHV VH LQWHUUXPSHQHQ ODDolina
SHUR VX WUD]D HVWUXFWXUDO WLHQH FRQWLQXLGDG HQ HO FXUVR DFWLYR GHO Sector Río Grande
ORFDOL]DGRDJXDVDEDMRGHODDolina([LVWHXQDSHTXHxDVDODHQODSDUWHDOWDGHODVDODLos 
Fumetas \ TXH IRUPD SDUWH GH XQR GH HVWRV SDOHRQLYHOHV GyQGH VH FRQFHQWUDQ DEXQGDQWHV
UHVWRV yVHRV YHU ILJXUD E (VWH WLSR GH PDWHULDOHV QR HV KDELWXDO HQ HVWDV FDYLGDGHV
GHELGRDOS+iFLGRGHODVDJXDV



 (QHVWHVHFWRUDSUR[LPDGDPHQWHHQWUHODVFRWDV\PH[LVWHQYDULDVGLDFODVDV
DELHUWDVGHJUDQSRWHQFLDGHGLUHFFLyQ1(RYDULDFLRQHVGHHVWDGLUHFFLyQSRUURWDFLRQHV
GH ODPDVDGHURFDSURJUHVLYDPHQWHDO((VWDVGLDFODVDVFRUWDQHOFDQDO WUDQVYHUVDOPHQWH\

)LJXUD  6HFWRU Féveros D UHWD]R GH XQ GHSyVLWR WLSR PDQWR grass-shaped GH ySDOR$ HQ XQ QLYHO
SUy[LPRDOSDOHRQLYHOVXSHULRUEEORTXHVUHFXELHUWRVGHIRUPDVQRGXODUHVGHySDORELRJpQLFRHQHOSDOHRQLYHO
GH)pYHURV HQ OD FRWD P&RPR UHIHUHQFLD GH WDPDxR HQ OD IRWRJUDItD DSDUHFH HQ VX XELFDFLyQ HO WHUPR
UHJLVWUDGRU3,*YHUFDStWXOR/DFDEH]DGHOWHUPRUHJLVWUDGRUWLHQHPPGHGLiPHWUR
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
PDUFDQ XQ GHVSOD]DPLHQWR GH ODPDVD GH EORTXHV D IDYRU GHO FDQDO GHFéveros'HVWDFD HO
SDVDMHGHQRPLQDGRODGran DiaclasaGHDQFKRPHGLRPGLUHFFLyQ1(\TXHORFDOPHQWH
GHVFLHQGHPGHGHVQLYHOYHUWLFDO/RVODELRVGHODGLDFODVDVHVLW~DQDFRWDGLIHUHQWHORTXH
LQGLFDTXHODDSHUWXUDVXSXVRXQPRYLPLHQWRGHVFHQGHQWHKDFLDODDolinaGHODPDVDURFRVD


6HFWRUDolinaOiPLQD
 (VWi IRUPDGR SRU XQ FRQMXQWR GH FDYLGDGHV GH SHTXHxD HQWLGDG TXH FLUFXQGDQ R
URGHDQXQD]RQDGHFRODSVRTXHKDFHQRWUDQVLWDEOHHOUtRVXEWHUUiQHRDVXVDOLGDGHODSala de 
las Chioglosas. ([LVWHQ YDULRV SDVDMHV TXH WUD]DQ GLDFODVDV GH GLUHFFLyQ 1( 1(
1(\VXVFRQMXJDGDV(OFXUVRFLUFXODGLIXVRHQWUHORVEORTXHVDXQTXHSDUHFHH[LVWLUXQ
FDQDOSULQFLSDOGHGLUHFFLyQ1(

,)LJXUD3ODQWD\DO]DGRGHOVHFWRUDolina\GHRío Grande.


 (QORVGLIHUHQWHVDEULJRV\DOHURVDEULJRVIRUPDGRVSRUHOGHVSOD]DPLHQWRGHOEORTXH
VXSHULRUVREUHHOLQIHULRUTXHURGHDQODGROLQDVHKDQORFDOL]DGRFHUiPLFDVDGLYHUVRV
PDWHULDOHV OtWLFRV PXHODV D]XHODV E LQFOX\HQGR YDULRV PROLQRV QDYLFXODUHV
LQVFXOSLGRVVREUHXQEORTXHPyYLO'HQWURGHOAbrigode la DolinaKD\XQSHWURJOLIRIRUPDGR
SRUSHTXHxDVFRQFDYLGDGHV



6HFWRURío Grande – Ara (lámina 4.21 y 4.23)
 (VWHVHFWRUGHFXHYDVHKDLQWHUSUHWDGRFRPRHOWUDPRILQDOGHOGHVOL]DPLHQWRSULQFLSDO
TXHKDIRUPDGRHOVLVWHPDGHA Trapa(OFXUVRSULQFLSDOSDUHFHURGHDUODDolinaFLUFXODQGR
FRQWUDVXYHUWLHQWH1VLJXLHQGRXQFDQDOGHGLUHFFLyQ1(GLUHFFLyQTXHVHKDHVWLPDGRD
SDUWWLUGHYDULRVWUDPRVGHOFDQDOORFDOL]DGRVHQWUHORVEORTXHVGHODGROLQD(QRío GrandeHO
FXUVRDFWLYRSULQFLSDOHYROXFLRQDVHJ~Q1(/DSULPHUDSDUWHHVXQDJDOHUtDDPSOLDHQOD
TXH DSDUHFHQ EORTXHV VXHOWRV GH WDPDxRPpWULFR FRQ UHVWRV GHPDUPLWDV/D VHJXQGD SDUWH
OiPLQD HV XQ HVWUHFKR FDQDOGHILQLGRSRU XQD UDPSD URFRVDTXH IRUPDUtD SDUWH GH OD
YHUWLHQWH1DJXDVDUULEDWRGDVODVUDPSDVVHVLW~DQHQODYHUWLHQWH6GHOYDOOH(QIXQFLyQGHO
FDXGDO HO FXUVR OOHJD D GLYLGLUVH HQ GRV FDQDOHV SDUDOHORV (O FXUVR SULQFLSDO SDVD D VHU
SDUFLDOPHQWHGLIXVR$ORODUJRGHOFDQDOVHDOWHUQDQJUDQGHV\DPSOLRVYRO~PHQHVFRQSDVRV
GH VHFFLyQ UHGXFLGD GyQGH VH DFHOHUD HO FXUVR DFWLYR /RV GHSyVLWRV VRQPD\RULWDULDPHQWH
FDQWRVURGDGRVGHWDPDxRYDULDEOH\TXHVHDFXPXODQHQODVGLVFRQWLQXLGDGHVODWHUDOHV\HQ

)LJXUD   6HFWRUDolina D )UDJPHQWR GH XQ YDVR ORFDOL]DGR in situ HQ HO LQWHULRU GH XQR GH ORV DOHURV
VLWXDGRVHQODYHUWLHQWH6GHODGROLQD(VWRVDOHURVVHKDQIRUPDGRSRUXQGHVOL]DPLHQWRGLIHUHQFLDOGHODVODMDV\
EORTXHVPiV VXSHUILFLDOHV FRQ UHVSHFWR D ORV VXE\DFHQWHV E D]XHOD GH DQILEROLWD SXOLGD SRU HQFLPD GH OD
PRQHGD FRORFDGD FRPR UHIHUHQFLD GH WDPDxR \ ORFDOL]DGD HQ HO LQWHULRU GH XQ DEULJR IRUPDGR SRU YDULRV
EORTXHV F KDFKD GH OHxDGRU PRGHUQD ORFDOL]DGD HQ OD EDVH GH XQD ILVXUD YHUWLFDO SDUDOHOD DO FDQDO GHRío
Grande
Capítulo 4. LOS GRANDES SISTEMAS DE CUEVAS EN GRANITOS DE LA PENÍNSULA  IBÉRICA
222 223

PDUFDQ XQ GHVSOD]DPLHQWR GH ODPDVD GH EORTXHV D IDYRU GHO FDQDO GHFéveros'HVWDFD HO
SDVDMHGHQRPLQDGRODGran DiaclasaGHDQFKRPHGLRPGLUHFFLyQ1(\TXHORFDOPHQWH
GHVFLHQGHPGHGHVQLYHOYHUWLFDO/RVODELRVGHODGLDFODVDVHVLW~DQDFRWDGLIHUHQWHORTXH
LQGLFDTXHODDSHUWXUDVXSXVRXQPRYLPLHQWRGHVFHQGHQWHKDFLDODDolinaGHODPDVDURFRVD


6HFWRUDolinaOiPLQD
 (VWi IRUPDGR SRU XQ FRQMXQWR GH FDYLGDGHV GH SHTXHxD HQWLGDG TXH FLUFXQGDQ R
URGHDQXQD]RQDGHFRODSVRTXHKDFHQRWUDQVLWDEOHHOUtRVXEWHUUiQHRDVXVDOLGDGHODSala de 
las Chioglosas. ([LVWHQ YDULRV SDVDMHV TXH WUD]DQ GLDFODVDV GH GLUHFFLyQ 1( 1(
1(\VXVFRQMXJDGDV(OFXUVRFLUFXODGLIXVRHQWUHORVEORTXHVDXQTXHSDUHFHH[LVWLUXQ
FDQDOSULQFLSDOGHGLUHFFLyQ1(

,)LJXUD3ODQWD\DO]DGRGHOVHFWRUDolina\GHRío Grande.


 (QORVGLIHUHQWHVDEULJRV\DOHURVDEULJRVIRUPDGRVSRUHOGHVSOD]DPLHQWRGHOEORTXH
VXSHULRUVREUHHOLQIHULRUTXHURGHDQODGROLQDVHKDQORFDOL]DGRFHUiPLFDVDGLYHUVRV
PDWHULDOHV OtWLFRV PXHODV D]XHODV E LQFOX\HQGR YDULRV PROLQRV QDYLFXODUHV
LQVFXOSLGRVVREUHXQEORTXHPyYLO'HQWURGHOAbrigode la DolinaKD\XQSHWURJOLIRIRUPDGR
SRUSHTXHxDVFRQFDYLGDGHV



6HFWRURío Grande – Ara (lámina 4.21 y 4.23)
 (VWHVHFWRUGHFXHYDVHKDLQWHUSUHWDGRFRPRHOWUDPRILQDOGHOGHVOL]DPLHQWRSULQFLSDO
TXHKDIRUPDGRHOVLVWHPDGHA Trapa(OFXUVRSULQFLSDOSDUHFHURGHDUODDolinaFLUFXODQGR
FRQWUDVXYHUWLHQWH1VLJXLHQGRXQFDQDOGHGLUHFFLyQ1(GLUHFFLyQTXHVHKDHVWLPDGRD
SDUWWLUGHYDULRVWUDPRVGHOFDQDOORFDOL]DGRVHQWUHORVEORTXHVGHODGROLQD(QRío GrandeHO
FXUVRDFWLYRSULQFLSDOHYROXFLRQDVHJ~Q1(/DSULPHUDSDUWHHVXQDJDOHUtDDPSOLDHQOD
TXH DSDUHFHQ EORTXHV VXHOWRV GH WDPDxRPpWULFR FRQ UHVWRV GHPDUPLWDV/D VHJXQGD SDUWH
OiPLQD HV XQ HVWUHFKR FDQDOGHILQLGRSRU XQD UDPSD URFRVDTXH IRUPDUtD SDUWH GH OD
YHUWLHQWH1DJXDVDUULEDWRGDVODVUDPSDVVHVLW~DQHQODYHUWLHQWH6GHOYDOOH(QIXQFLyQGHO
FDXGDO HO FXUVR OOHJD D GLYLGLUVH HQ GRV FDQDOHV SDUDOHORV (O FXUVR SULQFLSDO SDVD D VHU
SDUFLDOPHQWHGLIXVR$ORODUJRGHOFDQDOVHDOWHUQDQJUDQGHV\DPSOLRVYRO~PHQHVFRQSDVRV
GH VHFFLyQ UHGXFLGD GyQGH VH DFHOHUD HO FXUVR DFWLYR /RV GHSyVLWRV VRQPD\RULWDULDPHQWH
FDQWRVURGDGRVGHWDPDxRYDULDEOH\TXHVHDFXPXODQHQODVGLVFRQWLQXLGDGHVODWHUDOHV\HQ

)LJXUD   6HFWRUDolina D )UDJPHQWR GH XQ YDVR ORFDOL]DGR in situ HQ HO LQWHULRU GH XQR GH ORV DOHURV
VLWXDGRVHQODYHUWLHQWH6GHODGROLQD(VWRVDOHURVVHKDQIRUPDGRSRUXQGHVOL]DPLHQWRGLIHUHQFLDOGHODVODMDV\
EORTXHVPiV VXSHUILFLDOHV FRQ UHVSHFWR D ORV VXE\DFHQWHV E D]XHOD GH DQILEROLWD SXOLGD SRU HQFLPD GH OD
PRQHGD FRORFDGD FRPR UHIHUHQFLD GH WDPDxR \ ORFDOL]DGD HQ HO LQWHULRU GH XQ DEULJR IRUPDGR SRU YDULRV
EORTXHV F KDFKD GH OHxDGRU PRGHUQD ORFDOL]DGD HQ OD EDVH GH XQD ILVXUD YHUWLFDO SDUDOHOD DO FDQDO GHRío
Grande
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
ORVFDPELRVEUXVFRVGHVHFFLyQGHOFDQDOIRUPDQGRGHSyVLWRVGHSHTXHxDVGLPHQVLRQHV(Q
UHPDQVRV DLVODGRV \ SDVDMHV ODWHUDOHV HQ GLDFODVD VH SURGXFHQ WDPELpQ DFXPXODFLRQHV GH
DUHQDV\ORGRV



 /DV IRUPDV GH HURVLyQ VRQ IXQGDPHQWDOPHQWH VXSHUILFLHV SXOLGDV DFDQDODGXUDV \
PDUPLWDVGHSHTXHxRWDPDxR(OFXUVRWLHQHXQDSHQGLHQWHPHGLDGH\VXWUD]DSDUHFH
FRLQFLGLUFRQDOJXQRGHORVSDOHRQLYHOHVGHOVHFWRUFéveros(VWHVHFWRUWHUPLQDHQODSala del 
AraHQODFRWDP
 ([LVWHXQQLYHO DOWRFROJDGR VXEKRUL]RQWDO FX\DFRWDFRLQFLGHFRQHO FXUVRGHDJXDV
HQWUHODSala de la Pigotita-Chioglosas-Dolina(QWRGRVORVQLYHOHVVLWXDGRVSRUHQFLPDGHO
FDQDODFWLYRHLQFOXVLYHHQHOSURSLRFDQDOVHKDQLGHQWLILFDGRUHVWRVFHUiPLFRVGHSHTXHxD

)LJXUD3ODQWD\DO]DGRGHOVHFWRURío Grande (Ara) – Sector YY.


HQWLGDG JHQHUDOPHQWH IUDJPHQWRV DLVODGRV GH YDVRV \ WHMD UHGRQGD /RV IUDJPHQWRV VRQ
YLVLEOHV HQ OD VXSHUILFLH GH ORV GHSyVLWRV IOXYLDOHV FRPR HQ ORV GHSyVLWRV KHWHURJpQHRV
7DPELpQVHKD ORFDOL]DGRXQKDFKDGH OHxDGRUPRGHUQDHQ ODEDVHGHXQSR]RIRUPDGRSRU
XQDGLDFODVDYHUWLFDOILJXUDF

6HFWRUYY-Pena Furada (figura 4.23)
 (VWH VHFWRU HV UHDOPHQWH XQD FRQWLQXLGDG GHO DQWHULRU 6X GLVWLQFLyQ HV SXUDPHQWH
HVWUXFWXUDO/DJDOHUtDYYHYROXFLRQDVHJ~Q1(\PDQWLHQHXQDSHQGLHQWHVLPLODUDOVHFWRU
SUHYLR([LVWHXQSRVLEOHSDOHRQLYHOSULQFLSDOWDPELpQVXEKRUL]RQWDO\TXHGDFRQWLQXLGDGHQ
WUD]DDODSala del Ara SRUHQFLPDGHOFXUVRDFWLYRDFWXDO
 /D JUDQ GLIHUHQFLD HQWUH HVWH VHFWRU \ HO DQWHULRU OD PDUFDQ ODV VHFFLRQHV PiV
UHGXFLGDV 0RUIROyJLFDPHQWH VLJXHQ UHSLWLpQGRVH OD DEXQGDQFLD GH IRUPDV GH HURVLyQ GH
WDPDxRLQIHULRUDPHWURHQGLiPHWUR\ODFLUFXODFLyQGHOFXUVRVREUHODVUDPSDVTXHGHILQHQ
HO VXVWUDWR URFRVR(VWDV UDPSDVQRSDUHFHQFRUUHVSRQGHUVHFRQ ODV HVWUXFWXUDVGH ODMDVTXH
GHILQHQ HO VHFWRU GH Costa das Oias 7DPELpQ DSDUHFHQ SDUHGHV UHODWLYDPHQWH FRQWLQXDV
SULQFLSDOPHQWHHQHOODWHUDO1GHOFDQDO\SHTXHxRVPRYLPLHQWRVDVRFLDGRVDGHVOL]DPLHQWRV
SURYHQLHQWHVGHHVDYHUWLHQWH
 (O VHFWRU WHUPLQD HQ ODV FXHYDV GHPena Furada-Cheirenta DSUR[LPDGDPHQWH HQ OD
FRWDPGyQGHH[LVWHXQDVXUJHQFLDHVWDFLRQDO

 
 
 


)LJXUD7UDPRGHOFDQDOHQWUHLa Bañera\ODHQWUDGDDOVHFWRUYY3XHGHYHUVHXQDUDPSDGHURFDVREUHOD
TXHVHKDQGHVSOD]DGR\GHVOL]DGREORTXHV\ODMDV&RWDDSUR[LPDGDP(OOtPLWHPDUFDGRSRUORVEORTXHV
GHOODGRL]TXLHUGRGHODIRWRJUDItDHVXQIUHQWHGHGHVOL]DPLHQWRGHGLUHFFLyQ1(
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
ORVFDPELRVEUXVFRVGHVHFFLyQGHOFDQDOIRUPDQGRGHSyVLWRVGHSHTXHxDVGLPHQVLRQHV(Q
UHPDQVRV DLVODGRV \ SDVDMHV ODWHUDOHV HQ GLDFODVD VH SURGXFHQ WDPELpQ DFXPXODFLRQHV GH
DUHQDV\ORGRV



 /DV IRUPDV GH HURVLyQ VRQ IXQGDPHQWDOPHQWH VXSHUILFLHV SXOLGDV DFDQDODGXUDV \
PDUPLWDVGHSHTXHxRWDPDxR(OFXUVRWLHQHXQDSHQGLHQWHPHGLDGH\VXWUD]DSDUHFH
FRLQFLGLUFRQDOJXQRGHORVSDOHRQLYHOHVGHOVHFWRUFéveros(VWHVHFWRUWHUPLQDHQODSala del 
AraHQODFRWDP
 ([LVWHXQQLYHO DOWRFROJDGR VXEKRUL]RQWDO FX\DFRWDFRLQFLGHFRQHO FXUVRGHDJXDV
HQWUHODSala de la Pigotita-Chioglosas-Dolina(QWRGRVORVQLYHOHVVLWXDGRVSRUHQFLPDGHO
FDQDODFWLYRHLQFOXVLYHHQHOSURSLRFDQDOVHKDQLGHQWLILFDGRUHVWRVFHUiPLFRVGHSHTXHxD

)LJXUD3ODQWD\DO]DGRGHOVHFWRURío Grande (Ara) – Sector YY.


HQWLGDG JHQHUDOPHQWH IUDJPHQWRV DLVODGRV GH YDVRV \ WHMD UHGRQGD /RV IUDJPHQWRV VRQ
YLVLEOHV HQ OD VXSHUILFLH GH ORV GHSyVLWRV IOXYLDOHV FRPR HQ ORV GHSyVLWRV KHWHURJpQHRV
7DPELpQVHKD ORFDOL]DGRXQKDFKDGH OHxDGRUPRGHUQDHQ ODEDVHGHXQSR]RIRUPDGRSRU
XQDGLDFODVDYHUWLFDOILJXUDF

6HFWRUYY-Pena Furada (figura 4.23)
 (VWH VHFWRU HV UHDOPHQWH XQD FRQWLQXLGDG GHO DQWHULRU 6X GLVWLQFLyQ HV SXUDPHQWH
HVWUXFWXUDO/DJDOHUtDYYHYROXFLRQDVHJ~Q1(\PDQWLHQHXQDSHQGLHQWHVLPLODUDOVHFWRU
SUHYLR([LVWHXQSRVLEOHSDOHRQLYHOSULQFLSDOWDPELpQVXEKRUL]RQWDO\TXHGDFRQWLQXLGDGHQ
WUD]DDODSala del Ara SRUHQFLPDGHOFXUVRDFWLYRDFWXDO
 /D JUDQ GLIHUHQFLD HQWUH HVWH VHFWRU \ HO DQWHULRU OD PDUFDQ ODV VHFFLRQHV PiV
UHGXFLGDV 0RUIROyJLFDPHQWH VLJXHQ UHSLWLpQGRVH OD DEXQGDQFLD GH IRUPDV GH HURVLyQ GH
WDPDxRLQIHULRUDPHWURHQGLiPHWUR\ODFLUFXODFLyQGHOFXUVRVREUHODVUDPSDVTXHGHILQHQ
HO VXVWUDWR URFRVR(VWDV UDPSDVQRSDUHFHQFRUUHVSRQGHUVHFRQ ODV HVWUXFWXUDVGH ODMDVTXH
GHILQHQ HO VHFWRU GH Costa das Oias 7DPELpQ DSDUHFHQ SDUHGHV UHODWLYDPHQWH FRQWLQXDV
SULQFLSDOPHQWHHQHOODWHUDO1GHOFDQDO\SHTXHxRVPRYLPLHQWRVDVRFLDGRVDGHVOL]DPLHQWRV
SURYHQLHQWHVGHHVDYHUWLHQWH
 (O VHFWRU WHUPLQD HQ ODV FXHYDV GHPena Furada-Cheirenta DSUR[LPDGDPHQWH HQ OD
FRWDPGyQGHH[LVWHXQDVXUJHQFLDHVWDFLRQDO

 
 
 


)LJXUD7UDPRGHOFDQDOHQWUHLa Bañera\ODHQWUDGDDOVHFWRUYY3XHGHYHUVHXQDUDPSDGHURFDVREUHOD
TXHVHKDQGHVSOD]DGR\GHVOL]DGREORTXHV\ODMDV&RWDDSUR[LPDGDP(OOtPLWHPDUFDGRSRUORVEORTXHV
GHOODGRL]TXLHUGRGHODIRWRJUDItDHVXQIUHQWHGHGHVOL]DPLHQWRGHGLUHFFLyQ1(
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
Sector Petro de Cruces (figura 4.25)
 $SDUWLUGHODSala de PenafuradaVHIRUPDXQDUHGSROLJRQDOGHJDOHUtDVFRQYDULRV
WUDPRV GH FLUFXODFLyQ GLIXVD FRQGLFLRQDGD HQ SDUWH SRU OD FDUJD GHO DFXtIHUR \ VLJXLHQGR
GLUHFFLRQHV1(1(1( (VWH VHFWRU SUHVHQWD YDULRV VXPLGHURV HVWDFLRQDOHV (Q
DOJXQRVWUDPRVHOFXUVRFLUFXODVLIRQDGRHVWDFLRQDOPHQWHFRQFDPELRVGHQLYHOGHKDVWDFP
GHDOWXUD
 /DFXHYDSULQFLSDOGHHVWHVHFWRUSDUHFHGHILQLGDSRUXQDUDPSDURFRVDOLPLWDGDHQVX
SDUWH DOWD SRU XQ GHVOL]DPLHQWR GH IUHQWH 1( (O SLVR GH OD FDYLGDG HVWi IRUPDGR SRU
UDPSDVGHJUDQH[WHQVLyQFRUWDGDSRUVXFHVLYRVHVFDORQDPLHQWRVGHSODQR1(
 (QHVWRVHVFDORQDPLHQWRVVHDSUHFLDQPDUPLWDVGH WDPDxRPpWULFR YHU ILJXUD
$OHMDGRGHOFXUVRDFWLYR\ IRVLOL]DQGR ORVEORTXHVTXHSURYLHQHQGH ODYHUWLHQWH VXU VHKD
GHVDUUROODGRXQDLQWHUHVDQWHFRODGDGHSLJRWLWD



 3DUHFHQH[LVWLUGRVGLUHFFLRQHVSULQFLSDOHVGHPRYLPLHQWRGHEORTXHVXQDSURYHQLHQWH
GHFDGDYHUWLHQWH
 (OFDQDOSURJUHVDVHJ~Q1(DXQDSURIXQGLGDGGHPSRUGHEDMRGHODVXSHUILFLH
(QODFRWDPHOFXUVRWUDQVLWDEOHVHYHREVWUXLGRSRUXQEORTXHGHJUDQGHVGLPHQVLRQHV
TXHSURYRFDHOVLIRQDPLHQWRGHOD]RQDHLPSLGHHODYDQFHKDFLDODVXUJHQFLD
 (OVHFWRUGHEHVXQRPEUHDXQSHWURJOLGRGHFUXFLIRUPHVSRVLEOHPHQWHSHWURJOLIRGH
WpUPLQR VLWXDGR HQ VXSHUILFLH HQ XQ EORTXH TXH IRUPD SDUWH GHO WHFKR GH OD VDOD SULQFLSDO

)LJXUD3ODQWD\DO]DGRGHOVHFWRU3HWURGH&UXFHV


$GHPiV HO SHWURJOLIRPDUFD HO EORTXH TXH OLPLWD HO VXPLGHUR GyQGH HO FXUVR VXSHUILFLDO HV
GUHQDGREDMRWLHUUD



Sector Surgencia (lámina 4.28)
 (VWi IRUPDGR SRU GRV FXHYDV FRQHFWDGDV HQWUH VL OODPDGDV OD Surgencia Alta \
Surgencia Baja, SHURDLVODGDVGHOUHVWRGHOVLVWHPD$PEDVFXHYDVIXQFLRQDQFRPRVXUJHQFLDV
HVWDFLRQDOHVGHSHQGLHQGRGHOQLYHOGHFDUJDGHOUtR
 

)LJXUD  6DOD SULQFLSDO GH Petro de Cruces /D SDUHG HVWi FXELHUWD GH GHSyVLWRV GH SLJRWLWD DOJXQRV
LQGLYLGXDOL]DGRV IRUPDQGRXQD  FRODGDGLVFRQWLQXD(O DJXDTXHPDQD HQ HVWDSDUHG FLUFXODSRUSODQRVGH OD
HVWUXFWXUDGHODMDV/RVPDQDQWLDOHVVRQYLVLEOHVHQODYHUWLHQWHHQHOH[WHULRUGHODFXHYD
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
Sector Petro de Cruces (figura 4.25)
 $SDUWLUGHODSala de PenafuradaVHIRUPDXQDUHGSROLJRQDOGHJDOHUtDVFRQYDULRV
WUDPRV GH FLUFXODFLyQ GLIXVD FRQGLFLRQDGD HQ SDUWH SRU OD FDUJD GHO DFXtIHUR \ VLJXLHQGR
GLUHFFLRQHV1(1(1( (VWH VHFWRU SUHVHQWD YDULRV VXPLGHURV HVWDFLRQDOHV (Q
DOJXQRVWUDPRVHOFXUVRFLUFXODVLIRQDGRHVWDFLRQDOPHQWHFRQFDPELRVGHQLYHOGHKDVWDFP
GHDOWXUD
 /DFXHYDSULQFLSDOGHHVWHVHFWRUSDUHFHGHILQLGDSRUXQDUDPSDURFRVDOLPLWDGDHQVX
SDUWH DOWD SRU XQ GHVOL]DPLHQWR GH IUHQWH 1( (O SLVR GH OD FDYLGDG HVWi IRUPDGR SRU
UDPSDVGHJUDQH[WHQVLyQFRUWDGDSRUVXFHVLYRVHVFDORQDPLHQWRVGHSODQR1(
 (QHVWRVHVFDORQDPLHQWRVVHDSUHFLDQPDUPLWDVGH WDPDxRPpWULFR YHU ILJXUD
$OHMDGRGHOFXUVRDFWLYR\ IRVLOL]DQGR ORVEORTXHVTXHSURYLHQHQGH ODYHUWLHQWH VXU VHKD
GHVDUUROODGRXQDLQWHUHVDQWHFRODGDGHSLJRWLWD



 3DUHFHQH[LVWLUGRVGLUHFFLRQHVSULQFLSDOHVGHPRYLPLHQWRGHEORTXHVXQDSURYHQLHQWH
GHFDGDYHUWLHQWH
 (OFDQDOSURJUHVDVHJ~Q1(DXQDSURIXQGLGDGGHPSRUGHEDMRGHODVXSHUILFLH
(QODFRWDPHOFXUVRWUDQVLWDEOHVHYHREVWUXLGRSRUXQEORTXHGHJUDQGHVGLPHQVLRQHV
TXHSURYRFDHOVLIRQDPLHQWRGHOD]RQDHLPSLGHHODYDQFHKDFLDODVXUJHQFLD
 (OVHFWRUGHEHVXQRPEUHDXQSHWURJOLGRGHFUXFLIRUPHVSRVLEOHPHQWHSHWURJOLIRGH
WpUPLQR VLWXDGR HQ VXSHUILFLH HQ XQ EORTXH TXH IRUPD SDUWH GHO WHFKR GH OD VDOD SULQFLSDO

)LJXUD3ODQWD\DO]DGRGHOVHFWRU3HWURGH&UXFHV


$GHPiV HO SHWURJOLIRPDUFD HO EORTXH TXH OLPLWD HO VXPLGHUR GyQGH HO FXUVR VXSHUILFLDO HV
GUHQDGREDMRWLHUUD



Sector Surgencia (lámina 4.28)
 (VWi IRUPDGR SRU GRV FXHYDV FRQHFWDGDV HQWUH VL OODPDGDV OD Surgencia Alta \
Surgencia Baja, SHURDLVODGDVGHOUHVWRGHOVLVWHPD$PEDVFXHYDVIXQFLRQDQFRPRVXUJHQFLDV
HVWDFLRQDOHVGHSHQGLHQGRGHOQLYHOGHFDUJDGHOUtR
 

)LJXUD  6DOD SULQFLSDO GH Petro de Cruces /D SDUHG HVWi FXELHUWD GH GHSyVLWRV GH SLJRWLWD DOJXQRV
LQGLYLGXDOL]DGRV IRUPDQGRXQD  FRODGDGLVFRQWLQXD(O DJXDTXHPDQD HQ HVWDSDUHG FLUFXODSRUSODQRVGH OD
HVWUXFWXUDGHODMDV/RVPDQDQWLDOHVVRQYLVLEOHVHQODYHUWLHQWHHQHOH[WHULRUGHODFXHYD
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


)LJXUD6LIyQHVWDFLRQDOGHVDOLGDGHOD6DODGHPetro de CrucesD9LVWDGHXQRGHORVVDOWRVGHOFXUVRHQ
VXDYDQFHKDFLDHOVLIyQILQDO&RWDDSUR[LPDGDP6HSXHGHQDSUHFLDUODVGLIHUHQFLDVGHWH[WXUD\FRORUDFLyQ
HQWUH ORVEORTXHVGHO WHFKRTXHTXHGDQ VXPHUJLGRVGXUDQWH HO LQYLHUQR IUHQWH D ORVEORTXHVTXHQRUPDOPHQWH
HVWiQDODLUHEPDUPLWDGHHQWUDGDDLa Piscina3DUWHGHODVFRVWUDVHQORVEORTXHVVRQUHVWRVGHXQDFRODGDGH
SLJRWLWDHURVLRQDGD\TXHSUHYLDPHQWHIRVLOL]yHVWDSDUWHGHOFDQDO





)LJXUD9LVWDJHQHUDOGHODVXUJHQFLD

)LJXUD3ODQWD\DO]DGRGHOVHFWRUSurgencia.
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


)LJXUD6LIyQHVWDFLRQDOGHVDOLGDGHOD6DODGHPetro de CrucesD9LVWDGHXQRGHORVVDOWRVGHOFXUVRHQ
VXDYDQFHKDFLDHOVLIyQILQDO&RWDDSUR[LPDGDP6HSXHGHQDSUHFLDUODVGLIHUHQFLDVGHWH[WXUD\FRORUDFLyQ
HQWUH ORVEORTXHVGHO WHFKRTXHTXHGDQ VXPHUJLGRVGXUDQWH HO LQYLHUQR IUHQWH D ORVEORTXHVTXHQRUPDOPHQWH
HVWiQDODLUHEPDUPLWDGHHQWUDGDDLa Piscina3DUWHGHODVFRVWUDVHQORVEORTXHVVRQUHVWRVGHXQDFRODGDGH
SLJRWLWDHURVLRQDGD\TXHSUHYLDPHQWHIRVLOL]yHVWDSDUWHGHOFDQDO





)LJXUD9LVWDJHQHUDOGHODVXUJHQFLD

)LJXUD3ODQWD\DO]DGRGHOVHFWRUSurgencia.
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
 (O VHFWRU SURJUHVD VHJ~Q 1( KDVWD DOFDQ]DU OD FRWD P GyQGH VH SURGXFH XQ
QXHYR VLIRQDPLHQWR SHUPDQHQWH HQ OD FRWD  P YHU ILJXUD  LPSLGLHQGR HO WUiQVLWR
KDFLDODVXUJHQFLDGHOSan Simón(OFXUVRHVHVFDORQDGRDOJ~QHVFDOyQDVRFLDGRD1(
6HHYLGHQFLDQWUD]DVGHXQSDOHRQLYHOGHSHQGLHQWH\WUDPRVFRQSHUILOLQFLVRWLSRkey-
hole$EXQGDQ ODV IRUPDV GH HURVLyQ DXQTXH ODVPiV GHVDUUROODGDV HVWiQ URWDV \ SUHVHQWDQ
GHVSOD]DPLHQWR(OFXUVRFLUFXODPD\RULWDULDPHQWHVREUHVXVWUDWRURFRVR

 (VTXHPDHVWUXFWXUDO
 /D ILJXUD  PXHVWUD HO HVTXHPD QR H[KDXVWLYR FRQ ODV SULQFLSDOHV IDPLOLDV GH
GLDFODVDV TXH GHILQHQ HO VLVWHPD (Q OD ILJXUD VH LQFOX\H OD URVHWD FRQ GLVWULEXFLyQ GH
GLUHFFLRQHVGHSDVDMHVDJUXSDGRVHQLQWHUYDORVGH/DURVHWDVHFRQVWUX\HSDUDFRPR
VXPDGHODORQJLWXGWRSRJUDILDGDVHJ~QHVDGLUHFFLyQ




 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 (OVLVWHPDGHA TrapaVHORFDOL]DHQHOFXUVRGHOUtRSan Simón(VWHUtRQDFHXQRV
NPDJXDVDUULEDGHOVLVWHPDHQHO0RQWH$ORLD1RGLVSRQHPRVGHUHJLVWURVVREUHVXFDXGDO
)LJXUD5HJLVWURGHOOXYLDGHODHVWDFLyQPHWHRUROyJLFDGH0RQWH$ORLDSDUDHOSHUtRGR
)LJXUD'LVWULEXFLyQGHODVSULQFLSDOHVIDPLOLDVGHGLVFRQWLQXLGDGHV


 (Q HVWD HVWULEDFLyQ D  P GH DOWXUD VREUH HO QLYHO GHO PDU H[LVWH XQD HVWDFLyQ
PHWHRUROyJLFDGHODUHGGH0(7(2*$/,&,$GHVGHHODxR/DILJXUDPXHVWUDOD
FXUYDGHLQWHQVLGDGSOXYLRPpWULFDGLDULDOPðSDUDHVWDHVWDFLyQHQHOSHULRGR
/DHVWDFLyQKDUHJLVWUDGRXQDFXPXODGRDQXDOGHKDVWDOPð
 (O FXUVR GHO San Simón WLHQH XQ FDXGDO PX\ YDULDEOH \ FRQ XQ PDUFDGR FDUiFWHU
WRUUHQFLDO /DV SXQWDV GH OOXYLD RFDVLRQDOPHQWH OOHJDQ D SURYRFDU DYHQLGDV LQWHQVDV TXH
VXPHUJHQLQFOXVRODVJUDQGHVVDODVGHOFDQDOVXEWHUUiQHRVREUHWRGRODVVLWXDGDVDJXDVDUULED
GHODCascada de Féveros.(VWDGLQiPLFDSXHGHGHEHUVHDODVHVWUDQJXODFLRQHVGHOFDQDOTXH
SURYRFDQORVGLVWLQWRVFRODSVRVHQHOWUDPRCosta das Oias-Féveros. 
 (QDxRVVHFRVHQHOSHUtRGRHVWLYDOHOFXUVRVXEWHUUiQHROOHJDSUiFWLFDPHQWHDVHFDUVH
SUHVHUYiQGRVHVRODPHQWHDOJXQRVFKDUFRV\SR]DVDLVODGDVDORODUJRGHOVLVWHPD
 3ULQFLSDOPHQWHHQORVVHFWRUHVOias\FéverosSDUHFHH[LVWLUXQFXUVRDEDQGRQDGR\
HOHYDGR FRQ UHVSHFWR DO FDQDO DFWXDO (VWRV FXUVRV DEDQGRQDGRV FDUDFWHUL]DGRV SRU VXV
VXSHUILFLHV SXOLGDV \ SRU OD SUHVHQFLD GH FRQMXQWRV LPSRUWDQWHV GH IRUPDV GH HURVLyQ KDQ
VLGR LQWHUSUHWDGDVFRPRSDOHRQLYHOHV DOJXQRVGH ORVFXDOHV VXIUHQHSLVRGLRVRFDVLRQDOHVGH
UHDFWLYDFLyQ SULQFLSDOPHQWH HQ SXQWRV GH FXHYD HQ ORV TXH HO FDQDO SULQFLSDO HVWi
HVWUDQJXODGR
 /RV DSRUWHV TXH SURYLHQHQ GH OD YHUWLHQWH 1 SURFHGHQ GH VXPLGHURV HVWDFLRQDOHV R
SHUPDQHQWHVTXHGUHQDQHOFXUVRVXSHUILFLDOTXHFLUFXODURGHDQGRHOIUHQWHGHOGHVOL]DPLHQWR
 (Q OD YHUWLHQWH 6 SULQFLSDOPHQWH HQWUH Féveros \ OD Surgencia H[LVWHQ YDULRV
PDQDQWLDOHV TXH SDUHFHQ FLUFXODU DVRFLDGRV D ORV SODQRV GH H[IROLDFLyQ GH  OD HVWUXFWXUD GH
ODMDV0XFKRV GH HVWRVPDQDQWLDOHV SUHVHQWDQ FRODGDV GH SLJRWLWD DVRFLDGDV D VX VXUJHQFLD
VXEWHUUiQHD/DPD\RUtDGHHVWRVPDQDQWLDOHVVRQSHUPDQHQWHV

 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 6H KDQ REVHUYDGR FLQFR WLSRV SULQFLSDOHV GH GHSyVLWRV YHU FDStWXOR  VREUH OD
FDUDFWHUL]DFLyQGHGHSyVLWRV'HSyVLWRVKHWHURJpQHRV IRUPDGRVSRU ORGRVK~PLFRV\ UHVWRV
RUJiQLFRV GHSyVLWRV FOiVWLFRV GH FDUiFWHU EUHFKLIRUPH GHSyVLWRV IOXYLDOHV HQWUH ORV TXH VH
LQFOX\HQEDQFDOHVGHJUDYDVDUHQDV\DFXPXODFLRQHVGHFDQWRVURGDGRVQHRPLQHUDOL]DFLRQHV
\ELRPLQHUDOL]DFLRQHVGHySDOR\HVSHOHRWHPDVGHSLJRWLWDUHODFLRQDGRVSULQFLSDOPHQWHFRQ
ORVDSRUWHVVHFXQGDULRV\PDQDQWLDOHVSURYHQLHQWHVGHODYHUWLHQWH6
 /RV SURFHVRV GH DFUHFLyQ TXH GDQ OXJDU DO GHVDUUROOR GH ORV GLVWLQWRV HVSHOHRWHPDV
UHTXLHUHQFLUFXODFLyQGHDJXD OHQWDRPX\ OHQWD OD IRUPDFLyQGHPLFURJRXUVHQVXSHUILFLHV
H[WUDSORPDGDVRGHSHQGLHQWHQHJDWLYDUHTXLHUHQIOXMRVGHPX\EDMDYHORFLGDG0LHQWUDVTXH
ORVGHSyVLWRVIOXYLDOHVSURYLHQHQGHOWUDQVSRUWHUHDOL]DGRSRUFXUVRVGHHQHUJtDGHPRGHUDGDD
DOWD HO GHVDUUROOR GH IRUPDV GH HURVLyQ DFDQDODGXUDV PDUPLWDV UHTXLHUH WDPELpQ XQD
FLUFXODFLyQWXUEXOHQWD\HQpUJLFD(OGHVDUUROORGHXQDV\RWUDVIRUPDVVLPXOWiQHDPHQWHQRHV
SRVLEOH SXHVWRTXH VXVSURFHVRV VRQ ItVLFDPHQWH LQFRPSDWLEOHV/D H[LVWHQFLD GH IRUPDVGH
HURVLyQ IRVLOL]DGDVSRUSLJRWLWD Féveros, Petro de Cruces OD IRUPDFLyQGHFRQJORPHUDGRV
FRQ PDWUL] GH SLJRWLWD D SDUWLU GH GHSyVLWRV IOXYLDOHV SUHH[LVWHQWHV Féveros LPSOLFD
QHFHVDULDPHQWHTXHKDQH[LVWLGRGLIHUHQWHVHWDSDVFRQGLIHUHQWHVUHJtPHQHVKtGULFRVDORODUJR
GH ODHYROXFLyQGHOFXUVRGH UpJLPHQ WRUUHQFLDO$Vt9$48(,52HWDO  VHxDODQTXH
³All this indicates that the conditions of the watercourse along the time went from erosive 
(development of pothole) to underwater accumulative (deposits of gravels) to subaerial 
accumulative (pigotite speleothems)´
 $Vt SRU HMHPSOR ORV FRQJORPHUDGRV IRUPDGRV SRU FDQWRV URGDGRV FRQ PDWUL] GH
SLJRWLWDYHUILJXUDVRQGHSyVLWRVTXHUHJLVWUDQFXDQGRPHQRVWUHVIDVHVGHFLUFXODFLyQ
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
 (O VHFWRU SURJUHVD VHJ~Q 1( KDVWD DOFDQ]DU OD FRWD P GyQGH VH SURGXFH XQ
QXHYR VLIRQDPLHQWR SHUPDQHQWH HQ OD FRWD  P YHU ILJXUD  LPSLGLHQGR HO WUiQVLWR
KDFLDODVXUJHQFLDGHOSan Simón(OFXUVRHVHVFDORQDGRDOJ~QHVFDOyQDVRFLDGRD1(
6HHYLGHQFLDQWUD]DVGHXQSDOHRQLYHOGHSHQGLHQWH\WUDPRVFRQSHUILOLQFLVRWLSRkey-
hole$EXQGDQ ODV IRUPDV GH HURVLyQ DXQTXH ODVPiV GHVDUUROODGDV HVWiQ URWDV \ SUHVHQWDQ
GHVSOD]DPLHQWR(OFXUVRFLUFXODPD\RULWDULDPHQWHVREUHVXVWUDWRURFRVR

 (VTXHPDHVWUXFWXUDO
 /D ILJXUD  PXHVWUD HO HVTXHPD QR H[KDXVWLYR FRQ ODV SULQFLSDOHV IDPLOLDV GH
GLDFODVDV TXH GHILQHQ HO VLVWHPD (Q OD ILJXUD VH LQFOX\H OD URVHWD FRQ GLVWULEXFLyQ GH
GLUHFFLRQHVGHSDVDMHVDJUXSDGRVHQLQWHUYDORVGH/DURVHWDVHFRQVWUX\HSDUDFRPR
VXPDGHODORQJLWXGWRSRJUDILDGDVHJ~QHVDGLUHFFLyQ




 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 (OVLVWHPDGHA TrapaVHORFDOL]DHQHOFXUVRGHOUtRSan Simón(VWHUtRQDFHXQRV
NPDJXDVDUULEDGHOVLVWHPDHQHO0RQWH$ORLD1RGLVSRQHPRVGHUHJLVWURVVREUHVXFDXGDO
)LJXUD5HJLVWURGHOOXYLDGHODHVWDFLyQPHWHRUROyJLFDGH0RQWH$ORLDSDUDHOSHUtRGR
)LJXUD'LVWULEXFLyQGHODVSULQFLSDOHVIDPLOLDVGHGLVFRQWLQXLGDGHV


 (Q HVWD HVWULEDFLyQ D  P GH DOWXUD VREUH HO QLYHO GHO PDU H[LVWH XQD HVWDFLyQ
PHWHRUROyJLFDGHODUHGGH0(7(2*$/,&,$GHVGHHODxR/DILJXUDPXHVWUDOD
FXUYDGHLQWHQVLGDGSOXYLRPpWULFDGLDULDOPðSDUDHVWDHVWDFLyQHQHOSHULRGR
/DHVWDFLyQKDUHJLVWUDGRXQDFXPXODGRDQXDOGHKDVWDOPð
 (O FXUVR GHO San Simón WLHQH XQ FDXGDO PX\ YDULDEOH \ FRQ XQ PDUFDGR FDUiFWHU
WRUUHQFLDO /DV SXQWDV GH OOXYLD RFDVLRQDOPHQWH OOHJDQ D SURYRFDU DYHQLGDV LQWHQVDV TXH
VXPHUJHQLQFOXVRODVJUDQGHVVDODVGHOFDQDOVXEWHUUiQHRVREUHWRGRODVVLWXDGDVDJXDVDUULED
GHODCascada de Féveros.(VWDGLQiPLFDSXHGHGHEHUVHDODVHVWUDQJXODFLRQHVGHOFDQDOTXH
SURYRFDQORVGLVWLQWRVFRODSVRVHQHOWUDPRCosta das Oias-Féveros. 
 (QDxRVVHFRVHQHOSHUtRGRHVWLYDOHOFXUVRVXEWHUUiQHROOHJDSUiFWLFDPHQWHDVHFDUVH
SUHVHUYiQGRVHVRODPHQWHDOJXQRVFKDUFRV\SR]DVDLVODGDVDORODUJRGHOVLVWHPD
 3ULQFLSDOPHQWHHQORVVHFWRUHVOias\FéverosSDUHFHH[LVWLUXQFXUVRDEDQGRQDGR\
HOHYDGR FRQ UHVSHFWR DO FDQDO DFWXDO (VWRV FXUVRV DEDQGRQDGRV FDUDFWHUL]DGRV SRU VXV
VXSHUILFLHV SXOLGDV \ SRU OD SUHVHQFLD GH FRQMXQWRV LPSRUWDQWHV GH IRUPDV GH HURVLyQ KDQ
VLGR LQWHUSUHWDGDVFRPRSDOHRQLYHOHV DOJXQRVGH ORVFXDOHV VXIUHQHSLVRGLRVRFDVLRQDOHVGH
UHDFWLYDFLyQ SULQFLSDOPHQWH HQ SXQWRV GH FXHYD HQ ORV TXH HO FDQDO SULQFLSDO HVWi
HVWUDQJXODGR
 /RV DSRUWHV TXH SURYLHQHQ GH OD YHUWLHQWH 1 SURFHGHQ GH VXPLGHURV HVWDFLRQDOHV R
SHUPDQHQWHVTXHGUHQDQHOFXUVRVXSHUILFLDOTXHFLUFXODURGHDQGRHOIUHQWHGHOGHVOL]DPLHQWR
 (Q OD YHUWLHQWH 6 SULQFLSDOPHQWH HQWUH Féveros \ OD Surgencia H[LVWHQ YDULRV
PDQDQWLDOHV TXH SDUHFHQ FLUFXODU DVRFLDGRV D ORV SODQRV GH H[IROLDFLyQ GH  OD HVWUXFWXUD GH
ODMDV0XFKRV GH HVWRVPDQDQWLDOHV SUHVHQWDQ FRODGDV GH SLJRWLWD DVRFLDGDV D VX VXUJHQFLD
VXEWHUUiQHD/DPD\RUtDGHHVWRVPDQDQWLDOHVVRQSHUPDQHQWHV

 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 6H KDQ REVHUYDGR FLQFR WLSRV SULQFLSDOHV GH GHSyVLWRV YHU FDStWXOR  VREUH OD
FDUDFWHUL]DFLyQGHGHSyVLWRV'HSyVLWRVKHWHURJpQHRV IRUPDGRVSRU ORGRVK~PLFRV\ UHVWRV
RUJiQLFRV GHSyVLWRV FOiVWLFRV GH FDUiFWHU EUHFKLIRUPH GHSyVLWRV IOXYLDOHV HQWUH ORV TXH VH
LQFOX\HQEDQFDOHVGHJUDYDVDUHQDV\DFXPXODFLRQHVGHFDQWRVURGDGRVQHRPLQHUDOL]DFLRQHV
\ELRPLQHUDOL]DFLRQHVGHySDOR\HVSHOHRWHPDVGHSLJRWLWDUHODFLRQDGRVSULQFLSDOPHQWHFRQ
ORVDSRUWHVVHFXQGDULRV\PDQDQWLDOHVSURYHQLHQWHVGHODYHUWLHQWH6
 /RV SURFHVRV GH DFUHFLyQ TXH GDQ OXJDU DO GHVDUUROOR GH ORV GLVWLQWRV HVSHOHRWHPDV
UHTXLHUHQFLUFXODFLyQGHDJXD OHQWDRPX\ OHQWD OD IRUPDFLyQGHPLFURJRXUVHQVXSHUILFLHV
H[WUDSORPDGDVRGHSHQGLHQWHQHJDWLYDUHTXLHUHQIOXMRVGHPX\EDMDYHORFLGDG0LHQWUDVTXH
ORVGHSyVLWRVIOXYLDOHVSURYLHQHQGHOWUDQVSRUWHUHDOL]DGRSRUFXUVRVGHHQHUJtDGHPRGHUDGDD
DOWD HO GHVDUUROOR GH IRUPDV GH HURVLyQ DFDQDODGXUDV PDUPLWDV UHTXLHUH WDPELpQ XQD
FLUFXODFLyQWXUEXOHQWD\HQpUJLFD(OGHVDUUROORGHXQDV\RWUDVIRUPDVVLPXOWiQHDPHQWHQRHV
SRVLEOH SXHVWRTXH VXVSURFHVRV VRQ ItVLFDPHQWH LQFRPSDWLEOHV/D H[LVWHQFLD GH IRUPDVGH
HURVLyQ IRVLOL]DGDVSRUSLJRWLWD Féveros, Petro de Cruces OD IRUPDFLyQGHFRQJORPHUDGRV
FRQ PDWUL] GH SLJRWLWD D SDUWLU GH GHSyVLWRV IOXYLDOHV SUHH[LVWHQWHV Féveros LPSOLFD
QHFHVDULDPHQWHTXHKDQH[LVWLGRGLIHUHQWHVHWDSDVFRQGLIHUHQWHVUHJtPHQHVKtGULFRVDORODUJR
GH ODHYROXFLyQGHOFXUVRGH UpJLPHQ WRUUHQFLDO$Vt9$48(,52HWDO  VHxDODQTXH
³All this indicates that the conditions of the watercourse along the time went from erosive 
(development of pothole) to underwater accumulative (deposits of gravels) to subaerial 
accumulative (pigotite speleothems)´
 $Vt SRU HMHPSOR ORV FRQJORPHUDGRV IRUPDGRV SRU FDQWRV URGDGRV FRQ PDWUL] GH
SLJRWLWDYHUILJXUDVRQGHSyVLWRVTXHUHJLVWUDQFXDQGRPHQRVWUHVIDVHVGHFLUFXODFLyQ
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
GLIHUHQWHVXQWUDQVSRUWHGHHQHUJtDPRGHUDGDTXHGDOXJDUDODIRUPDFLyQGHODWHUUDFLWDXQ
FHVHWRWDORSDUFLDOHQODFLUFXODFLyQVXEWHUUiQHDGHOSan SimónDXQTXHVHDDQLYHOORFDOFRQ
XQD HWDSD PiV R PHQRV SURORQJDGD GyQGH VH IRVLOL]D OD WHUUDFLWD GHVDUUROOiQGRVH XQ
UHFXEULPLHQWRGHSLJRWLWDHQWUHORVFDQWRVURGDGRV\ILQDOPHQWHGHXQDHWDSDGHUHDFWLYDFLyQ
GHOFDQDOTXHLPSOLFDODHURVLyQGHODSLJRWLWD\ODH[KXPDFLyQGHORVFDQWRV



 (VWHPLVPD VHFXHQFLDGHFHVHDFUHFLyQUHDFWLYDFLyQSDUHFHKDEHUDIHFWDGRDPXFKDV
SDUWHVGHODFXHYDELHQHQXQPLVPRPRPHQWRELHQHQPRPHQWRVGLIHUHQWHV/DVGDWDFLRQHV
GLVSRQLEOHVYHUILJXUDVRODPHQWHQRVDSRUWDQODVHGDGHVGHWHFKR\PXUR\ODGXUDFLyQ
ORFDOGHOSURFHVRGHFUHFLPLHQWRWDQWRGHODFROXPQDHVWDODJPtWLFDGHFéveros FRPRGHOD

)LJXUD  6REUH OD UHFRQVWUXFFLyQ GH 5$,/6%$&. HW DO  VH KDQ VHxDODGR ODV GDWDFLRQHV REWHQLGDV SRU
6$1-85-2HWDO\9,'$/520$1,HWDOSDUDORVGHSyVLWRVGHA Trapa/DVEDQGDVFRORU
FUHPDVHFRUUHVSRQGHQDODEDQGDFXELHUWDSRUODVGDWDFLRQHVGHWHFKR\PXURHQORVGLVWLQWRVGHSyVLWRVGHSLJRWLWD/DV
EDQGDVDOWHUQDVURMDVVHxDODQHGDGHV7/GHGHSyVLWRVDUTXHROyJLFRV/RVKRUL]RQWHVGHRFXSDFLyQSRGUtDQFRUUHVSRQGHUVH
FRQXQDIDVHFOLPiWLFDVHFD\TXL]iVFiOLGDPLHQWUDVTXHODVHWDSDVGHFUHFLPLHQWRGHODVFRODGDVSRGUtDQUHODFLRQDUVHFRQ
XQDIDVHFOLPiWLFDK~PHGD


EDVH GH FRODGD HQ OD Sala de las Chioglosas. 3RU FRPSDUDFLyQ GH ODV EDQGDV FRQ OD
UHFRQVWUXFFLyQSDOHRFOLPiWLFDSURSXHVWDSRU5$,/6%$&.HWDOHOGHVDUUROORGHHVWDV
IRUPDV SRGUtD HVWDU UHODFLRQDGR FRQ XQD IDVH FOLPiWLFD K~PHGD (Q EDVH D ODV GDWDFLRQHV
6$1-85-2HWDOHVWDEOHFHXQDWDVDGHFUHFLPLHQWRGHODEDVHGHODFRODGDGHODSala 
de las ChigolosasGHPP\U
 $VXPLHQGR HVWD WDVD SDUD OD WRWDOLGDG GH OD FRODGD \ VXSRQLHQGRXQ SURFHVR GH
FUHFLPLHQWR FRQWLQXR ORV GHSyVLWRV \ IRUPDV IRVLOL]DGDV LPSOLFDULDQ HWDSDV GH HURVLyQ
DFXPXODFLyQGXUDQWHDOPHQRVDxRV

 *pQHVLV\HYROXFLyQGHODFXHYD
 A TrapaHVXQUtRGHEORTXHVIRUPDGRSRUXQJUDQGHVOL]DPLHQWRGHURFDVDIDYRUGHXQ
SODQRLQFOLQDGRRWDOYH]HVFDORQDGRFRQIRUPHDODHVWUXFWXUDGHODMDVTXHGHILQHODYHUWLHQWH
6GHODYDJXDGDGHOSan Simón
 7RPDQGRFRPRUHIHUHQFLDV ODRUWRLPDJHQGH OD ILJXUD ODHVWUXFWXUDYLVLEOHHQHO
IODQFRRHVWHGHOGHVOL]DPLHQWRILJXUDD\HVWXGLDQGRODPRUIRORJtDGHODYDJXDGDMXVWR
DJXDV DUULED GHO VXPLGHUR GHA Trapa SRGHPRV HVWLPDU ODV GLPHQVLRQHV \ YROXPHQ GH OD
PDVDSXHVWDHQPRYLPLHQWR/DVHSDUDFLyQHQWUH ORV IODQFRVSULQFLSDOHVTXHVHUtDHODQFKR
GHO WDOXG RULJLQDO HV DSUR[LPDGDPHQWH GH P/D GLVWDQFLD WRWDO HQWUH OD FRURQDFLyQ R
FDEHFHUDHVFDUSHSULQFLSDO\HOH[WUHPRLQIHULRUGHOWDOXGHVFDORQDGRVLWXDGRHQHOIODQFR
2HVWH\TXHVHFRUUHVSRQGHUtDFRQHOOtPLWHVXSHULRUGHODYHUWLHQWHRULJLQDOHVGHP
/DDOWXUDGHOHVFDUSHTXHFRQIRUPDORVIODQFRVHVYDULDEOHSHURVLWRPDPRVFRPRPHGLDORV
PGHDOWXUDODPDVDGHURFDGHVSOD]DGDVREUHHODQWLJXRFXUVRSan SimónVHUtDGHXQRV
PGHURFD
 <DVHKDLQGLFDGRHQDQWHULRUPHQWHTXHHOWUDPRGHOFXUVRVXSHUILFLDOURGHDHOIUHQWH
GHOGHVOL]DPLHQWR/DGLVWDQFLDHQWUHHOHVFDUSHSULQFLSDO\HOFXUVRVXSHUILFLDOGHOSan Simón
HV DSUR[LPDGDPHQWH GH  P SRU OR TXH HO DQWLJXR FDQDO GHO UtR VH KDEUtD GHVSOD]DGR
YHUWLHQWHDEDMRXQDGLVWDQFLDDSUR[LPDGDGHPKDVWDLQWHUVHFWDUFRQODYHUWLHQWHRSXHVWD\
YHUVHFDQDOL]DGDHQODYDJXDGDSUHYLD
 /D IRUPDFLyQ GH HVWD FXHYD HVWi UHODFLRQDGD GLUHFWDPHQWH FRQ ODV FDXVDV TXH
SURYRFDURQHOPRYLPLHQWRHQPDVDGHODYHUWLHQWH
 6RQSRFRVORVWUDEDMRVSXEOLFDGRVVREUHHVWHWLSRGHFDYLGDGHV\PHQRVORVTXHKDFHQ
UHIHUHQFLDH[SOtFLWDDVXJpQHVLV\HYROXFLyQ(QUHODFLyQFRQA Trapa0e1'(=48,17$6
HWDOSDUHFHQUHODFLRQDUODIRUPDFLyQGHODFXHYDFRQODFLUFXODFLyQGHOUtRSan Simón
DVXPLHQGRODH[LVWHQFLDGHXQVLVWHPDHVWUXFWXUDO
 3RURWURODGR9$48(,5252'5,*8(=HWDOFODVLILFDQHOVLVWHPDFRPRXQ
UtRGHEORTXHVGHRULJHQVLVPRWHFWyQLFRGHELGRIXQGDPHQWDOPHQWHDOJUDQYROXPHQGHURFD
GHVSOD]DGR \ D TXH HO VLVWHPD VH ORFDOL]D HQ XQD ]RQD HQ OD TXH VH KDQ UHJLVWUDGR HYHQWRV
VtVPLFRV KLVWyULFRV GH LQWHQVLGDG06.9\9, /23(=)(51$1'(= $GHPiV VH
DSXQWD D OD H[LVWHQFLD GH XQD IDOOD GH GLUHFFLyQ 1( 1( TXH GHILQH WRGRV ORV
HVFDORQDPLHQWRV GHO FXUVR VXEWHUUiQHR HVFDORQDPLHQWRV GH EORTXHV \ EDVFXODPLHQWRV GH OD
PDVD URFRVD HQ ORV VHFWRUHV DOWRV GH OD FXHYD \ GHILQH WDPELpQ OD YHUWLFDOLGDG GHO VHFWRU
Féveros. (Q 9,'$/520$1, HW DO  VH GHVFULEH VLQWpWLFDPHQWH OD HYROXFLyQ \ HO
OHYDQWDPLHQWRGH OD ]RQDGXUDQWHHO7HUFLDULR LQIHULRU \ VHSUHVHQWD HO VLVWHPDGHA Trapa
FRPRXQDIRUPDFRQVHFXHQWHDVRFLDGDDODV~OWLPDVHWDSDVGHHVDGLQiPLFD([SOtFLWDPHQWH
VHHVWDEOHFHXQDUHODFLyQHQWUHODVFXHYDVIRUPDGDVSRUFDtGDVGHURFDV\VXVHVSHOHRWHPDVHQ
EDVHDOFDPELRGHOUpJLPHQKtGULFRDWUDYpVGHOVLVWHPD

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
GLIHUHQWHVXQWUDQVSRUWHGHHQHUJtDPRGHUDGDTXHGDOXJDUDODIRUPDFLyQGHODWHUUDFLWDXQ
FHVHWRWDORSDUFLDOHQODFLUFXODFLyQVXEWHUUiQHDGHOSan SimónDXQTXHVHDDQLYHOORFDOFRQ
XQD HWDSD PiV R PHQRV SURORQJDGD GyQGH VH IRVLOL]D OD WHUUDFLWD GHVDUUROOiQGRVH XQ
UHFXEULPLHQWRGHSLJRWLWDHQWUHORVFDQWRVURGDGRV\ILQDOPHQWHGHXQDHWDSDGHUHDFWLYDFLyQ
GHOFDQDOTXHLPSOLFDODHURVLyQGHODSLJRWLWD\ODH[KXPDFLyQGHORVFDQWRV



 (VWHPLVPD VHFXHQFLDGHFHVHDFUHFLyQUHDFWLYDFLyQSDUHFHKDEHUDIHFWDGRDPXFKDV
SDUWHVGHODFXHYDELHQHQXQPLVPRPRPHQWRELHQHQPRPHQWRVGLIHUHQWHV/DVGDWDFLRQHV
GLVSRQLEOHVYHUILJXUDVRODPHQWHQRVDSRUWDQODVHGDGHVGHWHFKR\PXUR\ODGXUDFLyQ
ORFDOGHOSURFHVRGHFUHFLPLHQWRWDQWRGHODFROXPQDHVWDODJPtWLFDGHFéveros FRPRGHOD

)LJXUD  6REUH OD UHFRQVWUXFFLyQ GH 5$,/6%$&. HW DO  VH KDQ VHxDODGR ODV GDWDFLRQHV REWHQLGDV SRU
6$1-85-2HWDO\9,'$/520$1,HWDOSDUDORVGHSyVLWRVGHA Trapa/DVEDQGDVFRORU
FUHPDVHFRUUHVSRQGHQDODEDQGDFXELHUWDSRUODVGDWDFLRQHVGHWHFKR\PXURHQORVGLVWLQWRVGHSyVLWRVGHSLJRWLWD/DV
EDQGDVDOWHUQDVURMDVVHxDODQHGDGHV7/GHGHSyVLWRVDUTXHROyJLFRV/RVKRUL]RQWHVGHRFXSDFLyQSRGUtDQFRUUHVSRQGHUVH
FRQXQDIDVHFOLPiWLFDVHFD\TXL]iVFiOLGDPLHQWUDVTXHODVHWDSDVGHFUHFLPLHQWRGHODVFRODGDVSRGUtDQUHODFLRQDUVHFRQ
XQDIDVHFOLPiWLFDK~PHGD


EDVH GH FRODGD HQ OD Sala de las Chioglosas. 3RU FRPSDUDFLyQ GH ODV EDQGDV FRQ OD
UHFRQVWUXFFLyQSDOHRFOLPiWLFDSURSXHVWDSRU5$,/6%$&.HWDOHOGHVDUUROORGHHVWDV
IRUPDV SRGUtD HVWDU UHODFLRQDGR FRQ XQD IDVH FOLPiWLFD K~PHGD (Q EDVH D ODV GDWDFLRQHV
6$1-85-2HWDOHVWDEOHFHXQDWDVDGHFUHFLPLHQWRGHODEDVHGHODFRODGDGHODSala 
de las ChigolosasGHPP\U
 $VXPLHQGR HVWD WDVD SDUD OD WRWDOLGDG GH OD FRODGD \ VXSRQLHQGRXQ SURFHVR GH
FUHFLPLHQWR FRQWLQXR ORV GHSyVLWRV \ IRUPDV IRVLOL]DGDV LPSOLFDULDQ HWDSDV GH HURVLyQ
DFXPXODFLyQGXUDQWHDOPHQRVDxRV

 *pQHVLV\HYROXFLyQGHODFXHYD
 A TrapaHVXQUtRGHEORTXHVIRUPDGRSRUXQJUDQGHVOL]DPLHQWRGHURFDVDIDYRUGHXQ
SODQRLQFOLQDGRRWDOYH]HVFDORQDGRFRQIRUPHDODHVWUXFWXUDGHODMDVTXHGHILQHODYHUWLHQWH
6GHODYDJXDGDGHOSan Simón
 7RPDQGRFRPRUHIHUHQFLDV ODRUWRLPDJHQGH OD ILJXUD ODHVWUXFWXUDYLVLEOHHQHO
IODQFRRHVWHGHOGHVOL]DPLHQWRILJXUDD\HVWXGLDQGRODPRUIRORJtDGHODYDJXDGDMXVWR
DJXDV DUULED GHO VXPLGHUR GHA Trapa SRGHPRV HVWLPDU ODV GLPHQVLRQHV \ YROXPHQ GH OD
PDVDSXHVWDHQPRYLPLHQWR/DVHSDUDFLyQHQWUH ORV IODQFRVSULQFLSDOHVTXHVHUtDHODQFKR
GHO WDOXG RULJLQDO HV DSUR[LPDGDPHQWH GH P/D GLVWDQFLD WRWDO HQWUH OD FRURQDFLyQ R
FDEHFHUDHVFDUSHSULQFLSDO\HOH[WUHPRLQIHULRUGHOWDOXGHVFDORQDGRVLWXDGRHQHOIODQFR
2HVWH\TXHVHFRUUHVSRQGHUtDFRQHOOtPLWHVXSHULRUGHODYHUWLHQWHRULJLQDOHVGHP
/DDOWXUDGHOHVFDUSHTXHFRQIRUPDORVIODQFRVHVYDULDEOHSHURVLWRPDPRVFRPRPHGLDORV
PGHDOWXUDODPDVDGHURFDGHVSOD]DGDVREUHHODQWLJXRFXUVRSan SimónVHUtDGHXQRV
PGHURFD
 <DVHKDLQGLFDGRHQDQWHULRUPHQWHTXHHOWUDPRGHOFXUVRVXSHUILFLDOURGHDHOIUHQWH
GHOGHVOL]DPLHQWR/DGLVWDQFLDHQWUHHOHVFDUSHSULQFLSDO\HOFXUVRVXSHUILFLDOGHOSan Simón
HV DSUR[LPDGDPHQWH GH  P SRU OR TXH HO DQWLJXR FDQDO GHO UtR VH KDEUtD GHVSOD]DGR
YHUWLHQWHDEDMRXQDGLVWDQFLDDSUR[LPDGDGHPKDVWDLQWHUVHFWDUFRQODYHUWLHQWHRSXHVWD\
YHUVHFDQDOL]DGDHQODYDJXDGDSUHYLD
 /D IRUPDFLyQ GH HVWD FXHYD HVWi UHODFLRQDGD GLUHFWDPHQWH FRQ ODV FDXVDV TXH
SURYRFDURQHOPRYLPLHQWRHQPDVDGHODYHUWLHQWH
 6RQSRFRVORVWUDEDMRVSXEOLFDGRVVREUHHVWHWLSRGHFDYLGDGHV\PHQRVORVTXHKDFHQ
UHIHUHQFLDH[SOtFLWDDVXJpQHVLV\HYROXFLyQ(QUHODFLyQFRQA Trapa0e1'(=48,17$6
HWDOSDUHFHQUHODFLRQDUODIRUPDFLyQGHODFXHYDFRQODFLUFXODFLyQGHOUtRSan Simón
DVXPLHQGRODH[LVWHQFLDGHXQVLVWHPDHVWUXFWXUDO
 3RURWURODGR9$48(,5252'5,*8(=HWDOFODVLILFDQHOVLVWHPDFRPRXQ
UtRGHEORTXHVGHRULJHQVLVPRWHFWyQLFRGHELGRIXQGDPHQWDOPHQWHDOJUDQYROXPHQGHURFD
GHVSOD]DGR \ D TXH HO VLVWHPD VH ORFDOL]D HQ XQD ]RQD HQ OD TXH VH KDQ UHJLVWUDGR HYHQWRV
VtVPLFRV KLVWyULFRV GH LQWHQVLGDG06.9\9, /23(=)(51$1'(= $GHPiV VH
DSXQWD D OD H[LVWHQFLD GH XQD IDOOD GH GLUHFFLyQ 1( 1( TXH GHILQH WRGRV ORV
HVFDORQDPLHQWRV GHO FXUVR VXEWHUUiQHR HVFDORQDPLHQWRV GH EORTXHV \ EDVFXODPLHQWRV GH OD
PDVD URFRVD HQ ORV VHFWRUHV DOWRV GH OD FXHYD \ GHILQH WDPELpQ OD YHUWLFDOLGDG GHO VHFWRU
Féveros. (Q 9,'$/520$1, HW DO  VH GHVFULEH VLQWpWLFDPHQWH OD HYROXFLyQ \ HO
OHYDQWDPLHQWRGH OD ]RQDGXUDQWHHO7HUFLDULR LQIHULRU \ VHSUHVHQWD HO VLVWHPDGHA Trapa
FRPRXQDIRUPDFRQVHFXHQWHDVRFLDGDDODV~OWLPDVHWDSDVGHHVDGLQiPLFD([SOtFLWDPHQWH
VHHVWDEOHFHXQDUHODFLyQHQWUHODVFXHYDVIRUPDGDVSRUFDtGDVGHURFDV\VXVHVSHOHRWHPDVHQ
EDVHDOFDPELRGHOUpJLPHQKtGULFRDWUDYpVGHOVLVWHPD

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
 6REUHODHVSHOHRJpQHVLV\HYROXFLyQGHA TrapaVHGHVWDFDQWUHVDVSHFWRVUHOHYDQWHV
([LVWHQFLDGHiUHDVGHLQWHQVDIUDFWXUDFLyQLQHVWDELOLGDGGHSHQGLHQWHV\FLUFXODFLyQGHDJXD
VXEWHUUiQHDHQGLVFRQWLQXLGDGHVFRQHOHYDGRJUDGLHQWH\TXHUHPRGHODUtDQHOVLVWHPDXQDYH]
IRUPDGR
 
,QWHQVDIUDFWXUDFLyQ
 /DVURWXUDVHVWiQFRQGLFLRQDGDVSRUHOJUDGRGHIUDFWXUDFLyQGHOPDFL]RURFRVR\SRU
OD RULHQWDFLyQ \ GLVWULEXFLyQ GH ODV GLVFRQWLQXLGDGHV FRQ UHVSHFWR DO WDOXG TXHGDQGR OD
HVWDELOLGDGFRQGLFLRQDGDSRUORVSDUiPHWURVUHVLVWHQWHVGHODVGLVFRQWLQXLGDGHV\GHODPDWUL]
URFRVD(QORVPDFL]RVURFRVRVUHVLVWHQWHVODVGLVFRQWLQXLGDGHVGHWHUPLQDQODVLWXDFLyQGHORV
SODQRVGHURWXUD*21=È/(=GH9$//(-2HWDO
 (QHOFDVRGHA TrapaODVXSHUILFLHGHURWXUDSDUHFHFRUUHVSRQGHUVHFRQORVSODQRVGH
ODMDPLHQWRRH[IROLDFLyQGHODHVWUXFWXUDGHODMDVTXHDIHFWDDOPDFL]R/RVGDWRVWRSRJUiILFRV
GH ODVJDOHUtDVTXH WLHQHQ UDPSDV URFRVDVHQ ORVGLVWLQWRV VHFWRUHVPXHVWUDQSHQGLHQWHVTXH
YDUtDQ HQWUH ORV  (Q HO HVFDUSH GHO IODQFR RHVWH VH SXHGH DSUHFLDU HQ FRUWH OD
HVWUXFWXUDGHODMDV6HKDQPHGLGRiQJXORVHQWUH\
 'HVWDFDU WDPELpQTXHHVWDVVXSHUILFLHVGHH[IROLDFLyQHVWiQFRUWDGDV WUDQVYHUVDOPHQWHSRU
IUDFWXUDVGHGLUHFFLyQ1(\TXHFRPRVHKDVHxDODGRGHILQHQXPHURVRVHVFDORQHVYHUWLFDOHVD
ORODUJRGHOVLVWHPD\GHOFXUVRVXEWHUUiQHR(QHOFXUVRDOWRODVUDPSDVFRUWDGDVSRUHVWDVIUDFWXUDV
SUHVHQWDQXQUHMXHJRYHUWLFDOGHXQRVFPVLQDSHUWXUDGHMXQWDSHURFRQFDEDOJDPLHQWRGHORV
EORTXHVPiVDOWRVVREUHORVPiVEDMRV(OPi[LPRDYDQFHGHOIUHQWHGHGHVOL]DPLHQWRVHSURGXFH
DGHPiVHQXQDGLUHFFLyQQRUPDODHVWHSODQRDSUR[LPDGDPHQWHHQ1(
 (OHVSDFLDPLHQWRHQWUHIUDFWXUDVHVGHRUGHQPpWULFR\VXSHULRUGDQGROXJDUDEORTXHV
\ODMDVGHJUDQWDPDxR

,QHVWDELOLGDGGHSHQGLHQWHV$QiOLVLVGHHTXLOLEULROtPLWH
 (O FULWHULR GH HVWDELOLGDG GH XQD PDVD GH URFD DSR\DGD VREUH XQ SODQR GH
GLVFRQWLQXLGDG SUHH[LVWHQWH EX]DQGR D IDYRU GH OD YHUWLHQWH \ GHO WDOXG HVWi GHWHUPLQDGR
IXQGDPHQWDOPHQWHSRUHOiQJXORGHUR]DPLHQWRLQWHUQR/DHVWDELOLGDGVHSURGXFHVLHOiQJXOR
GHIULFFLyQLQWHUQRHVPD\RUTXHHOiQJXORGHEX]DPLHQWRGHOSODQRGHURWXUD
 (O HTXLOLEULR GH XQD PDVD SRWHQFLDOPHQWH LQHVWDEOH SXHGH GHWHUPLQDUVH SRU
FRPSDUDFLyQGHODVIXHU]DVWHQGHQWHVDLQLFLDUHOPRYLPLHQWRFRQODVIXHU]DVUHVLVWHQWHV\TXH
VHRSRQHQDOPRYLPLHQWRDORODUJRGHXQDGHWHUPLQDGDVXSHUILFLHGHURWXUD
 6HDXQDPDVDMVLQFRKHVLyQHQHOSODQRGHGHVOL]DPLHQWRVLWXDGDVREUHXQSODQRGH
URWXUDSRWHQFLDOGHSHQGLHQWHĮ(QDXVHQFLDGHRWUDVIXHU]DVH[WHUQDV\VLQRVHKDLQLFLDGRHO
PRYLPLHQWRODFRQGLFLyQGHHTXLOLEULRGHODPDVDYLHQHGDGDSRUODHFXDFLyQ
-ȝestatico · N + PT = 0 
GyQGH
x ȝestaticoHVHOFRHILFLHQWHGHUR]DPLHQWRHVWiWLFRGHILQLGRFRPRODWDQJHQWHGHOiQJXOR
GHIULFFLyQRUR]DPLHQWRLQWHUQRĳ
x NHVODIXHU]DQRUPDO\TXHVHFRUUHVSRQGHFRQ-M·g·cos(Į)\
x PTHVODFRPSRQHQWHWDQJHQFLDOGHOSHVRM·g·sen(Į)
 6LPSOLILFDQGRODFRQGLFLyQGHHTXLOLEULRYLHQHGDGDSRU
tan ĳ >= tan  Į 



 (Q OD ELEOLRJUDItD FRQVXOWDGD DSDUHFHQ GLIHUHQWHV YDORUHV SDUD HVWH FRHILFLHQWH GH
UR]DPLHQWR &5(,;(//   D HIHFWRV GH HVWDELOLGDG GH FLPHQWDFLRQHV  DVXPH
FRHILFLHQWHVGHUR]DPLHQWRHVWiWLFRSDUDHOJUDQLWRGHTXHVHFRUUHVSRQGHFRQXQiQJXOR
GHIULFFLyQLQWHUQRGH%$5721	&+28%(<VHxDODQFRPRiQJXORGHIULFFLyQ
LQWHUQREiVLFRSDUDHOJUDQLWR*21=$/(='(9$//(-2HWDO VHxDOD
iQJXORVGHIULFFLyQSDUDJUDQLWRLQWDFWRGH
 3DUWLHQGR GH ODV PHGLGDV WRSRJUiILFDV UHDOL]DGDV HQ FXHYD \ HQ HO IODQFR RHVWH GHO
GHVOL]DPLHQWRSRGHPRVDVXPLUTXHHOSODQRGHH[IROLDFLyQSUHVHQWDEDXQDSHQGLHQWHPHGLDGH
XQRV\TXHVH LEDYHUWLFDOL]DQGRDODYDQ]DUKDFLDFéveros&RQHVWRVGDWRV ODHFXDFLyQ
QRVLQGLFDTXHODPDVDVHHQFRQWUDEDSUy[LPDDVXOtPLWHGHHVWDELOLGDG




)LJXUD  $QiOLVLV GH HTXLOLEULR OtPLWH D 3DQRUiPLFD GHO IODQFR RHVWH /RV SODQRV GH H[IROLDFLyQ GH OD
HVWUXFWXUD GH ODMD SUHVHQWDQ iQJXORV HQWUH  \  DXPHQWDQGR VX SHQGLHQWH KDFLD OD YDJXDGD E PRGHOR
JHRPpWULFR)FIXHU]DGHFRKHVLyQ)UIXHU]DGHUR]DPLHQWR6IXHU]DGHGHVOL]DPLHQWR1FRPSRQHQWHQRUPDO
GHO SHVR: SHVR GH ODPDVD URFRVD8 \9 IXHU]DV HMHUFLGDV SRU HO DJXD HQ HO SODQR GH URWXUD \ JULHWD GH
WUDFFLyQFHQHUJtDGHDFWLYDFLyQREWHQLGDSRUODHFXDFLyQSDUDHOGHVOL]DPLHQWRGHA TrapaDVXPLHQGR
XQSHVRHVSHFtILFRGHNJPDOWXUDGHDJXDHQODJULHWDGHWUDFFLyQGHDPEX]DPLHQWRGHOSODQRGH
URWXUDGHDFRKHVLyQNJPðiQJXORGHUR]DPLHQWR LQWHUQR(QHUJtDHQPHJDWRQHV0W 
(-
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
 6REUHODHVSHOHRJpQHVLV\HYROXFLyQGHA TrapaVHGHVWDFDQWUHVDVSHFWRVUHOHYDQWHV
([LVWHQFLDGHiUHDVGHLQWHQVDIUDFWXUDFLyQLQHVWDELOLGDGGHSHQGLHQWHV\FLUFXODFLyQGHDJXD
VXEWHUUiQHDHQGLVFRQWLQXLGDGHVFRQHOHYDGRJUDGLHQWH\TXHUHPRGHODUtDQHOVLVWHPDXQDYH]
IRUPDGR
 
,QWHQVDIUDFWXUDFLyQ
 /DVURWXUDVHVWiQFRQGLFLRQDGDVSRUHOJUDGRGHIUDFWXUDFLyQGHOPDFL]RURFRVR\SRU
OD RULHQWDFLyQ \ GLVWULEXFLyQ GH ODV GLVFRQWLQXLGDGHV FRQ UHVSHFWR DO WDOXG TXHGDQGR OD
HVWDELOLGDGFRQGLFLRQDGDSRUORVSDUiPHWURVUHVLVWHQWHVGHODVGLVFRQWLQXLGDGHV\GHODPDWUL]
URFRVD(QORVPDFL]RVURFRVRVUHVLVWHQWHVODVGLVFRQWLQXLGDGHVGHWHUPLQDQODVLWXDFLyQGHORV
SODQRVGHURWXUD*21=È/(=GH9$//(-2HWDO
 (QHOFDVRGHA TrapaODVXSHUILFLHGHURWXUDSDUHFHFRUUHVSRQGHUVHFRQORVSODQRVGH
ODMDPLHQWRRH[IROLDFLyQGHODHVWUXFWXUDGHODMDVTXHDIHFWDDOPDFL]R/RVGDWRVWRSRJUiILFRV
GH ODVJDOHUtDVTXH WLHQHQ UDPSDV URFRVDVHQ ORVGLVWLQWRV VHFWRUHVPXHVWUDQSHQGLHQWHVTXH
YDUtDQ HQWUH ORV  (Q HO HVFDUSH GHO IODQFR RHVWH VH SXHGH DSUHFLDU HQ FRUWH OD
HVWUXFWXUDGHODMDV6HKDQPHGLGRiQJXORVHQWUH\
 'HVWDFDU WDPELpQTXHHVWDVVXSHUILFLHVGHH[IROLDFLyQHVWiQFRUWDGDV WUDQVYHUVDOPHQWHSRU
IUDFWXUDVGHGLUHFFLyQ1(\TXHFRPRVHKDVHxDODGRGHILQHQXPHURVRVHVFDORQHVYHUWLFDOHVD
ORODUJRGHOVLVWHPD\GHOFXUVRVXEWHUUiQHR(QHOFXUVRDOWRODVUDPSDVFRUWDGDVSRUHVWDVIUDFWXUDV
SUHVHQWDQXQUHMXHJRYHUWLFDOGHXQRVFPVLQDSHUWXUDGHMXQWDSHURFRQFDEDOJDPLHQWRGHORV
EORTXHVPiVDOWRVVREUHORVPiVEDMRV(OPi[LPRDYDQFHGHOIUHQWHGHGHVOL]DPLHQWRVHSURGXFH
DGHPiVHQXQDGLUHFFLyQQRUPDODHVWHSODQRDSUR[LPDGDPHQWHHQ1(
 (OHVSDFLDPLHQWRHQWUHIUDFWXUDVHVGHRUGHQPpWULFR\VXSHULRUGDQGROXJDUDEORTXHV
\ODMDVGHJUDQWDPDxR

,QHVWDELOLGDGGHSHQGLHQWHV$QiOLVLVGHHTXLOLEULROtPLWH
 (O FULWHULR GH HVWDELOLGDG GH XQD PDVD GH URFD DSR\DGD VREUH XQ SODQR GH
GLVFRQWLQXLGDG SUHH[LVWHQWH EX]DQGR D IDYRU GH OD YHUWLHQWH \ GHO WDOXG HVWi GHWHUPLQDGR
IXQGDPHQWDOPHQWHSRUHOiQJXORGHUR]DPLHQWRLQWHUQR/DHVWDELOLGDGVHSURGXFHVLHOiQJXOR
GHIULFFLyQLQWHUQRHVPD\RUTXHHOiQJXORGHEX]DPLHQWRGHOSODQRGHURWXUD
 (O HTXLOLEULR GH XQD PDVD SRWHQFLDOPHQWH LQHVWDEOH SXHGH GHWHUPLQDUVH SRU
FRPSDUDFLyQGHODVIXHU]DVWHQGHQWHVDLQLFLDUHOPRYLPLHQWRFRQODVIXHU]DVUHVLVWHQWHV\TXH
VHRSRQHQDOPRYLPLHQWRDORODUJRGHXQDGHWHUPLQDGDVXSHUILFLHGHURWXUD
 6HDXQDPDVDMVLQFRKHVLyQHQHOSODQRGHGHVOL]DPLHQWRVLWXDGDVREUHXQSODQRGH
URWXUDSRWHQFLDOGHSHQGLHQWHĮ(QDXVHQFLDGHRWUDVIXHU]DVH[WHUQDV\VLQRVHKDLQLFLDGRHO
PRYLPLHQWRODFRQGLFLyQGHHTXLOLEULRGHODPDVDYLHQHGDGDSRUODHFXDFLyQ
-ȝestatico · N + PT = 0 
GyQGH
x ȝestaticoHVHOFRHILFLHQWHGHUR]DPLHQWRHVWiWLFRGHILQLGRFRPRODWDQJHQWHGHOiQJXOR
GHIULFFLyQRUR]DPLHQWRLQWHUQRĳ
x NHVODIXHU]DQRUPDO\TXHVHFRUUHVSRQGHFRQ-M·g·cos(Į)\
x PTHVODFRPSRQHQWHWDQJHQFLDOGHOSHVRM·g·sen(Į)
 6LPSOLILFDQGRODFRQGLFLyQGHHTXLOLEULRYLHQHGDGDSRU
tan ĳ >= tan  Į 



 (Q OD ELEOLRJUDItD FRQVXOWDGD DSDUHFHQ GLIHUHQWHV YDORUHV SDUD HVWH FRHILFLHQWH GH
UR]DPLHQWR &5(,;(//   D HIHFWRV GH HVWDELOLGDG GH FLPHQWDFLRQHV  DVXPH
FRHILFLHQWHVGHUR]DPLHQWRHVWiWLFRSDUDHOJUDQLWRGHTXHVHFRUUHVSRQGHFRQXQiQJXOR
GHIULFFLyQLQWHUQRGH%$5721	&+28%(<VHxDODQFRPRiQJXORGHIULFFLyQ
LQWHUQREiVLFRSDUDHOJUDQLWR*21=$/(='(9$//(-2HWDO VHxDOD
iQJXORVGHIULFFLyQSDUDJUDQLWRLQWDFWRGH
 3DUWLHQGR GH ODV PHGLGDV WRSRJUiILFDV UHDOL]DGDV HQ FXHYD \ HQ HO IODQFR RHVWH GHO
GHVOL]DPLHQWRSRGHPRVDVXPLUTXHHOSODQRGHH[IROLDFLyQSUHVHQWDEDXQDSHQGLHQWHPHGLDGH
XQRV\TXHVH LEDYHUWLFDOL]DQGRDODYDQ]DUKDFLDFéveros&RQHVWRVGDWRV ODHFXDFLyQ
QRVLQGLFDTXHODPDVDVHHQFRQWUDEDSUy[LPDDVXOtPLWHGHHVWDELOLGDG




)LJXUD  $QiOLVLV GH HTXLOLEULR OtPLWH D 3DQRUiPLFD GHO IODQFR RHVWH /RV SODQRV GH H[IROLDFLyQ GH OD
HVWUXFWXUD GH ODMD SUHVHQWDQ iQJXORV HQWUH  \  DXPHQWDQGR VX SHQGLHQWH KDFLD OD YDJXDGD E PRGHOR
JHRPpWULFR)FIXHU]DGHFRKHVLyQ)UIXHU]DGHUR]DPLHQWR6IXHU]DGHGHVOL]DPLHQWR1FRPSRQHQWHQRUPDO
GHO SHVR: SHVR GH ODPDVD URFRVD8 \9 IXHU]DV HMHUFLGDV SRU HO DJXD HQ HO SODQR GH URWXUD \ JULHWD GH
WUDFFLyQFHQHUJtDGHDFWLYDFLyQREWHQLGDSRUODHFXDFLyQSDUDHOGHVOL]DPLHQWRGHA TrapaDVXPLHQGR
XQSHVRHVSHFtILFRGHNJPDOWXUDGHDJXDHQODJULHWDGHWUDFFLyQGHDPEX]DPLHQWRGHOSODQRGH
URWXUDGHDFRKHVLyQNJPðiQJXORGHUR]DPLHQWR LQWHUQR(QHUJtDHQPHJDWRQHV0W 
(-
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
 $QDOL]DU ODV FDXVDV TXH IXHU]DQ TXH VH VXSHUH HO OtPLWH GH HVWDELOLGDG FRQOOHYD
FRQVLGHUDURWUDVIXHU]DVDFWXDQWHVHQHOSODQRGHURWXUDSRWHQFLDOWDOHVFRPRODH[LVWHQFLDGH
FRKHVLyQ HQ HO SODQR GH GHVOL]DPLHQWR R ODV IXHU]DV GHELGDV D OD SUHVLyQ GH DJXD VREUH OD
VXSHUILFLHGHURWXUDELHQDFWXDQGRVREUHXQDSDUWHRVREUHODWRWDOLGDGGHODPDVDURFRVD/D
LQFOXVLyQGHODJXDHQODHFXDFLyQHVLPSRUWDQWHSRUFXDQWRVHKDHYLGHQFLDGRFLUFXODFLyQGH
DJXD HQ HVD GLVFRQWLQXLGDG WDQWR HQ FXHYD PDQDQWLDOHV VXEWHUUiQHRV FRPR HQ VXSHUILFLH
WRUUHQWHSDUDOHORDOIODQFRRHVWH
c·A + (M·g·cos(Į) -U)·tan ĳ – M·g·sen(Į) = 0 
GyQGHc HV HO FRHILFLHQWH GH FRKHVLyQA HV HO iUHDGHO SODQRGH URWXUD SRU WDQWRc·A HV OD
IXHU]DGHELGDDODFRKHVLyQHQHOSODQRGHGHVOL]DPLHQWR\UHVODIXHU]DWRWDOGHELGDDOD
SUHVLyQGHDJXDVREUHODVXSHUILFLHGHGHVOL]DPLHQWR
 6L DGHPiV FRQVLGHUDPRV OD H[LVWHQFLD GH XQD JULHWD GH WUDFFLyQ HQ OD FDEHFHUD GHO
GHVOL]DPLHQWR HQ OD TXH H[LVWH XQ QLYHO GH DJXD z FRQ UHVSHFWR DO SODQR GH URWXUD
*21=$/(='(9$//(-2HWDOH[LVWLUiQHQWRQFHVGRVIXHU]DVU \VGHELGDVDO
DJXDVREUHHOSODQRGHGHVOL]DPLHQWR\VREUHODJULHWDGHWUDFFLyQUHVSHFWLYDPHQWHYHUILJXUD
EODHFXDFLyQVHWUDQVIRUPDHQ
c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į) = 0 
GyQGH
x U = z·A·g·ȖwGyQGHzHVODDOWXUDGHDJXDAHOiUHDGHOSODQRGHURWXUD\ȖwHOSHVR
HVSHFtILFRGHODJXD
x V = L·g·z2·ȖwGyQGHzHVODDOWXUDGHDJXDHQODJULHWDGHWUDFFLyQ/ODORQJLWXGGH
GHVDUUROORGHODJULHWDGHWUDFFLyQ\ȖwHOSHVRHVSHFtILFRGHODJXD

(QHUJtDGHDFWLYDFLyQ
 (OPRYLPLHQWRSXHGHLQLFLDUVHSRUFXDOTXLHUFRQGLFLyQRFRQMXQWRVGHFRQGLFLRQHVTXH
PRGLILTXHQHOEDODQFHGHODHFXDFLyQGHHVWDELOLGDGOtPLWH(VWDSpUGLGDGHHVWDELOLGDG
SRGUtDGHEHUVHDXQQLYHODGHFXDGRGHDJXDHQHOSODQRGHURWXUD\RHQODJULHWDGHWUDFFLyQ
GHFDEHFHUDDIHFWDQGRD WRGD ODVXSHUILFLHGHURWXUDRVRODPHQWHDXQDSDUWHSHUR WDPELpQ
SRGUtD GHEHUVH D HYHQWRV TXH SURGX]FDQ XQ FDPELR SRWHQFLDO HQ HO EX]DPLHQWR  R  HQ HO
FRHILFLHQWH GH IULFFLyQ R FRKHVLyQ HQ HO SODQR GH URWXUD (VWR VHUtD SRVLEOH GH RFXUULU XQ
HYHQWRVtVPLFR WHFWyQLFRRVLVPRWHFWyQLFRTXHDIHFWH\GHVHVWDELOLFHWRWDORSDUFLDOPHQWHOD
PDVDGHURFD
 8QD IRUPD GH HYDOXDU ORV SRVLEOHV HVFHQDULRV HV WUDWDU GH GHWHUPLQDU OD HQHUJtD
QHFHVDULDTXHKDEUtDTXHVXPLQLVWUDUDOPRGHORJHRPpWULFRILJESDUDTXHODPDVD0GH
SHVR:VHSRQJDHQPRYLPLHQWR5HFRUGHPRVTXHODHQHUJtDHVODFDSDFLGDGSDUDUHDOL]DUXQ
WUDEDMR
 $VXPLPRVTXHODPDVDGHQXHVWURPRGHORJHRPpWULFRVHHQFRQWUDEDSUy[LPRDOOtPLWH
GH HVWDELOLGDG SHUR HQ UHSRVR 6XSRQJDPRV TXH QXHVWUDPDVDM WLHQH VXMHWR XQPXHOOH GH
ORQJLWXGd\FRQVWDQWHK=1(QXQLQVWDQWHGHWHUPLQDGRVHLQLFLDHOHVWLUDPLHQWRGHOPXHOOH
SDUDOHORDOSODQRGHURWXUD\DXQDYHORFLGDGFRQWDQWHvo
 0LHQWUDVQRH[LVWDPRYLPLHQWRGHODPDVDKDGHFXPSOLUVHODHFXDFLyQGHHTXLOLEULR
DODTXHDxDGLPRVODIXHU]DHMHUFLGDSRUHOPXHOOHYLUWXDO
c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į) -K·(y-d)= 0 



 (QHVWDVFRQGLFLRQHVHOPXHOOHVHYDHVWLUDQGRKDVWDXQLQVWDQWHGHWLHPSRtoDSDUWLU
GHOTXHODPDVDVHSRQGUiHQPRYLPLHQWR(QHVHPRPHQWRHOH[WUHPRGHOPXHOOHGLVWDUiGH
0XQDGLVWDQFLDyo= vo·to+dOXHJRVHWUDQVIRUPDHQ
c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į) -K·(vo·to)= 0 
 /DSRWHQFLDQHFHVDULDSDUDHVWLUDUHOPXHOOHVHUi
P(t) = K·(y-d)·vo =K·vo2·t 
 <ODHQHUJtDDFXPXODGDHQHOPXHOOHKDVWDTXHVHLQLFLDHOPRYLPLHQWR
E(to) = P(t) = K·vo2·to2 
 'H\UHVXOWDODHQHUJtDTXHVHDSOLFDUtDSDUDOOHYDUHOVLVWHPDPDVDPXHOOHDO
SXQWRGHLQHVWDELOLGDG
E(to) =K-1·(c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į))2 

 /DILJXUDFPXHVWUDODVXSHUILFLHE(Į,z)(to)REWHQLGDDSDUWLUGHODHFXDFLyQ
SDUD GLVWLQWDV DOWXUDV GH DJXD z \ SDUD GLVWLQWRV iQJXORV GH EX]DPLHQWR ĮSUy[LPRV DO
iQJXOR LQWHUQR ĳ 6H KDQ DVXPLGR FRPR FRQVWDQWHV HO SHVR HVSHFtILFR GHO JUDQLWR \ OD
FRKHVLyQ(QHVWDVFRQGLFLRQHVODVLPXODFLyQPXHVWUDTXHdE/dz <1E-5ORTXHQRVLQGLFDTXH
ODV IXHU]DV U \ V HMHUFLGDV SRU HO DJXD QR VRQ VLJQLILFDWLYDV HQ UHODFLyQ DO UHVWR GH ODV
FRPSRQHQWHVGHODHFXDFLyQ
 (O UHVXOWDGR GHSHQGH GHO HVFHQDULR JHRPpWULFR HOHJLGR GLPHQVLRQHV GH ODPDVD iQJXOR GH
EX]DPLHQWRSHURODHQHUJtDGHDFWLYDFLyQREWHQLGDSDUDXQEX]DPLHQWRHYDUtDHQWUHORVKDVWD
ORV  PHJDWRQHV OR TXH LPSOLFDUtD OD H[LVWHQFLD GH XQ HYHQWR VtVPLFR GHPDJQLWXG GH PRPHQWR
VXSHULRUD3DUDEX]DPLHQWRVLQIHULRUHVODHQHUJtDOOHJDDVXSHUDUORV0W

(YROXFLyQGHOUtRGHEORTXHV\GHODFXHYD
 (OHVWXGLRGHODFDYLGDG\GHODVGLUHFFLRQHVGHORVSDVDMHV\GHVXFRUUHODFLyQHVSDFLDO
SHUPLWHHVWDEOHFHUXQDVHFXHQFLDUHODWLYDGHDFRQWHFLPLHQWRVSHURQRGHWHUPLQDUXQDKLVWRULD
GHWDOODGDGHOVLVWHPD
 'HIRUPDVLQWpWLFD\HQDXVHQFLDGHGDWDFLRQHVPiVDPSOLDVFRQVLGHUDPRVWUHVIDVHV
GLIHUHQWHV 8Q SULPHU GHVOL]DPLHQWR YHU ILJXUD  TXH GHILQH HO UtR GH EORTXHV
JOREDOPHQWH XQD VHJXQGD IDVH HQ OD TXH VH SURGXFHQ URWDFLRQHV HQ OD PDVD GHVOL]DGD
LQFOXVLYH FDPELRV HQ OD GLUHFFLyQ GHO PRYLPLHQWR YHU ILJXUD  \  \ TXH VH KDQ
LQWHUSUHWDGRFRPRXQD FDtGDGH ODPDVDGHVOL]DGD VREUHHO FXUVRRULJLQDO HQFDxRQDGRGH OD
FDVFDGDGHFéverosXQDWHUFHUDIDVHHQODTXHVHSURGXFHQUHMXHJRVDOJXQRVYHUWLFDOHVSRU
FRODSVRGHODVHVWUXFWXUDVDQWLJXDVHQWHUUDGDVSRUORVEORTXHV
 /RV UHFLQWRV GH FRORU DVLJQDGRV D ]RQDV GyQGH VH FRQFHQWUDURQ ORV PRYLPLHQWRV
DVLJQDGRV D OD VHJXQGD IDVH SUHVHUYDQ HQWHUUDGDV DFXPXODFLRQHV GHPDUPLWDV FRDOHVFHQWHV
URWDV \ EORTXHV JUDQGHV SXOLGRV \ FRQ DFDQDODGXUDV DSDUHQWHPHQWH IUDJPHQWRV GH DQWLJXDV
UDPSDVHURVLRQDGDV
 7RGDV HVWDV IDVHV LQFOX\HQGR ORV FRODSVRV \ UHMXHJRV KDQ DIHFWDQGR ELHQ D OD
FLUFXODFLyQGHOSan SimónSURYRFDQGRHOEORTXHRSDUFLDO\ WHPSRUDOGHOFXUVRVXEWHUUiQHR
'HQWURGHOVLVWHPDORVEORTXHRVORFDOHVJHQHUDUtDQUHSUHVDPLHQWRV\FDPELRVHQHOFXUVRTXH
SDVDUtDDFLUFXODUHQWUHORVKXHFRVGLVSRQLEOHVHQXQDFRWDPiVHOHYDGD(QHOFDVRGHDIHFWDU
DOVHFWRUGHOVXPLGHURSRGUtDLQFOXVRLQWHUUXPSLUVHODFLUFXODFLyQVXEWHUUiQHDHQSDUWHGHOD
FXHYDIDYRUHFLHQGRODFLUFXODFLyQVXSHUILFLDO
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
 $QDOL]DU ODV FDXVDV TXH IXHU]DQ TXH VH VXSHUH HO OtPLWH GH HVWDELOLGDG FRQOOHYD
FRQVLGHUDURWUDVIXHU]DVDFWXDQWHVHQHOSODQRGHURWXUDSRWHQFLDOWDOHVFRPRODH[LVWHQFLDGH
FRKHVLyQ HQ HO SODQR GH GHVOL]DPLHQWR R ODV IXHU]DV GHELGDV D OD SUHVLyQ GH DJXD VREUH OD
VXSHUILFLHGHURWXUDELHQDFWXDQGRVREUHXQDSDUWHRVREUHODWRWDOLGDGGHODPDVDURFRVD/D
LQFOXVLyQGHODJXDHQODHFXDFLyQHVLPSRUWDQWHSRUFXDQWRVHKDHYLGHQFLDGRFLUFXODFLyQGH
DJXD HQ HVD GLVFRQWLQXLGDG WDQWR HQ FXHYD PDQDQWLDOHV VXEWHUUiQHRV FRPR HQ VXSHUILFLH
WRUUHQWHSDUDOHORDOIODQFRRHVWH
c·A + (M·g·cos(Į) -U)·tan ĳ – M·g·sen(Į) = 0 
GyQGHc HV HO FRHILFLHQWH GH FRKHVLyQA HV HO iUHDGHO SODQRGH URWXUD SRU WDQWRc·A HV OD
IXHU]DGHELGDDODFRKHVLyQHQHOSODQRGHGHVOL]DPLHQWR\UHVODIXHU]DWRWDOGHELGDDOD
SUHVLyQGHDJXDVREUHODVXSHUILFLHGHGHVOL]DPLHQWR
 6L DGHPiV FRQVLGHUDPRV OD H[LVWHQFLD GH XQD JULHWD GH WUDFFLyQ HQ OD FDEHFHUD GHO
GHVOL]DPLHQWR HQ OD TXH H[LVWH XQ QLYHO GH DJXD z FRQ UHVSHFWR DO SODQR GH URWXUD
*21=$/(='(9$//(-2HWDOH[LVWLUiQHQWRQFHVGRVIXHU]DVU \VGHELGDVDO
DJXDVREUHHOSODQRGHGHVOL]DPLHQWR\VREUHODJULHWDGHWUDFFLyQUHVSHFWLYDPHQWHYHUILJXUD
EODHFXDFLyQVHWUDQVIRUPDHQ
c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į) = 0 
GyQGH
x U = z·A·g·ȖwGyQGHzHVODDOWXUDGHDJXDAHOiUHDGHOSODQRGHURWXUD\ȖwHOSHVR
HVSHFtILFRGHODJXD
x V = L·g·z2·ȖwGyQGHzHVODDOWXUDGHDJXDHQODJULHWDGHWUDFFLyQ/ODORQJLWXGGH
GHVDUUROORGHODJULHWDGHWUDFFLyQ\ȖwHOSHVRHVSHFtILFRGHODJXD

(QHUJtDGHDFWLYDFLyQ
 (OPRYLPLHQWRSXHGHLQLFLDUVHSRUFXDOTXLHUFRQGLFLyQRFRQMXQWRVGHFRQGLFLRQHVTXH
PRGLILTXHQHOEDODQFHGHODHFXDFLyQGHHVWDELOLGDGOtPLWH(VWDSpUGLGDGHHVWDELOLGDG
SRGUtDGHEHUVHDXQQLYHODGHFXDGRGHDJXDHQHOSODQRGHURWXUD\RHQODJULHWDGHWUDFFLyQ
GHFDEHFHUDDIHFWDQGRD WRGD ODVXSHUILFLHGHURWXUDRVRODPHQWHDXQDSDUWHSHUR WDPELpQ
SRGUtD GHEHUVH D HYHQWRV TXH SURGX]FDQ XQ FDPELR SRWHQFLDO HQ HO EX]DPLHQWR  R  HQ HO
FRHILFLHQWH GH IULFFLyQ R FRKHVLyQ HQ HO SODQR GH URWXUD (VWR VHUtD SRVLEOH GH RFXUULU XQ
HYHQWRVtVPLFR WHFWyQLFRRVLVPRWHFWyQLFRTXHDIHFWH\GHVHVWDELOLFHWRWDORSDUFLDOPHQWHOD
PDVDGHURFD
 8QD IRUPD GH HYDOXDU ORV SRVLEOHV HVFHQDULRV HV WUDWDU GH GHWHUPLQDU OD HQHUJtD
QHFHVDULDTXHKDEUtDTXHVXPLQLVWUDUDOPRGHORJHRPpWULFRILJESDUDTXHODPDVD0GH
SHVR:VHSRQJDHQPRYLPLHQWR5HFRUGHPRVTXHODHQHUJtDHVODFDSDFLGDGSDUDUHDOL]DUXQ
WUDEDMR
 $VXPLPRVTXHODPDVDGHQXHVWURPRGHORJHRPpWULFRVHHQFRQWUDEDSUy[LPRDOOtPLWH
GH HVWDELOLGDG SHUR HQ UHSRVR 6XSRQJDPRV TXH QXHVWUDPDVDM WLHQH VXMHWR XQPXHOOH GH
ORQJLWXGd\FRQVWDQWHK=1(QXQLQVWDQWHGHWHUPLQDGRVHLQLFLDHOHVWLUDPLHQWRGHOPXHOOH
SDUDOHORDOSODQRGHURWXUD\DXQDYHORFLGDGFRQWDQWHvo
 0LHQWUDVQRH[LVWDPRYLPLHQWRGHODPDVDKDGHFXPSOLUVHODHFXDFLyQGHHTXLOLEULR
DODTXHDxDGLPRVODIXHU]DHMHUFLGDSRUHOPXHOOHYLUWXDO
c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į) -K·(y-d)= 0 



 (QHVWDVFRQGLFLRQHVHOPXHOOHVHYDHVWLUDQGRKDVWDXQLQVWDQWHGHWLHPSRtoDSDUWLU
GHOTXHODPDVDVHSRQGUiHQPRYLPLHQWR(QHVHPRPHQWRHOH[WUHPRGHOPXHOOHGLVWDUiGH
0XQDGLVWDQFLDyo= vo·to+dOXHJRVHWUDQVIRUPDHQ
c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į) -K·(vo·to)= 0 
 /DSRWHQFLDQHFHVDULDSDUDHVWLUDUHOPXHOOHVHUi
P(t) = K·(y-d)·vo =K·vo2·t 
 <ODHQHUJtDDFXPXODGDHQHOPXHOOHKDVWDTXHVHLQLFLDHOPRYLPLHQWR
E(to) = P(t) = K·vo2·to2 
 'H\UHVXOWDODHQHUJtDTXHVHDSOLFDUtDSDUDOOHYDUHOVLVWHPDPDVDPXHOOHDO
SXQWRGHLQHVWDELOLGDG
E(to) =K-1·(c·A + (M·g·cos(Į) -U -V·sen(Į))·tan ĳ – M·g·sen(Į) -V·cos(Į))2 

 /DILJXUDFPXHVWUDODVXSHUILFLHE(Į,z)(to)REWHQLGDDSDUWLUGHODHFXDFLyQ
SDUD GLVWLQWDV DOWXUDV GH DJXD z \ SDUD GLVWLQWRV iQJXORV GH EX]DPLHQWR ĮSUy[LPRV DO
iQJXOR LQWHUQR ĳ 6H KDQ DVXPLGR FRPR FRQVWDQWHV HO SHVR HVSHFtILFR GHO JUDQLWR \ OD
FRKHVLyQ(QHVWDVFRQGLFLRQHVODVLPXODFLyQPXHVWUDTXHdE/dz <1E-5ORTXHQRVLQGLFDTXH
ODV IXHU]DV U \ V HMHUFLGDV SRU HO DJXD QR VRQ VLJQLILFDWLYDV HQ UHODFLyQ DO UHVWR GH ODV
FRPSRQHQWHVGHODHFXDFLyQ
 (O UHVXOWDGR GHSHQGH GHO HVFHQDULR JHRPpWULFR HOHJLGR GLPHQVLRQHV GH ODPDVD iQJXOR GH
EX]DPLHQWRSHURODHQHUJtDGHDFWLYDFLyQREWHQLGDSDUDXQEX]DPLHQWRHYDUtDHQWUHORVKDVWD
ORV  PHJDWRQHV OR TXH LPSOLFDUtD OD H[LVWHQFLD GH XQ HYHQWR VtVPLFR GHPDJQLWXG GH PRPHQWR
VXSHULRUD3DUDEX]DPLHQWRVLQIHULRUHVODHQHUJtDOOHJDDVXSHUDUORV0W

(YROXFLyQGHOUtRGHEORTXHV\GHODFXHYD
 (OHVWXGLRGHODFDYLGDG\GHODVGLUHFFLRQHVGHORVSDVDMHV\GHVXFRUUHODFLyQHVSDFLDO
SHUPLWHHVWDEOHFHUXQDVHFXHQFLDUHODWLYDGHDFRQWHFLPLHQWRVSHURQRGHWHUPLQDUXQDKLVWRULD
GHWDOODGDGHOVLVWHPD
 'HIRUPDVLQWpWLFD\HQDXVHQFLDGHGDWDFLRQHVPiVDPSOLDVFRQVLGHUDPRVWUHVIDVHV
GLIHUHQWHV 8Q SULPHU GHVOL]DPLHQWR YHU ILJXUD  TXH GHILQH HO UtR GH EORTXHV
JOREDOPHQWH XQD VHJXQGD IDVH HQ OD TXH VH SURGXFHQ URWDFLRQHV HQ OD PDVD GHVOL]DGD
LQFOXVLYH FDPELRV HQ OD GLUHFFLyQ GHO PRYLPLHQWR YHU ILJXUD  \  \ TXH VH KDQ
LQWHUSUHWDGRFRPRXQD FDtGDGH ODPDVDGHVOL]DGD VREUHHO FXUVRRULJLQDO HQFDxRQDGRGH OD
FDVFDGDGHFéverosXQDWHUFHUDIDVHHQODTXHVHSURGXFHQUHMXHJRVDOJXQRVYHUWLFDOHVSRU
FRODSVRGHODVHVWUXFWXUDVDQWLJXDVHQWHUUDGDVSRUORVEORTXHV
 /RV UHFLQWRV GH FRORU DVLJQDGRV D ]RQDV GyQGH VH FRQFHQWUDURQ ORV PRYLPLHQWRV
DVLJQDGRV D OD VHJXQGD IDVH SUHVHUYDQ HQWHUUDGDV DFXPXODFLRQHV GHPDUPLWDV FRDOHVFHQWHV
URWDV \ EORTXHV JUDQGHV SXOLGRV \ FRQ DFDQDODGXUDV DSDUHQWHPHQWH IUDJPHQWRV GH DQWLJXDV
UDPSDVHURVLRQDGDV
 7RGDV HVWDV IDVHV LQFOX\HQGR ORV FRODSVRV \ UHMXHJRV KDQ DIHFWDQGR ELHQ D OD
FLUFXODFLyQGHOSan SimónSURYRFDQGRHOEORTXHRSDUFLDO\ WHPSRUDOGHOFXUVRVXEWHUUiQHR
'HQWURGHOVLVWHPDORVEORTXHRVORFDOHVJHQHUDUtDQUHSUHVDPLHQWRV\FDPELRVHQHOFXUVRTXH
SDVDUtDDFLUFXODUHQWUHORVKXHFRVGLVSRQLEOHVHQXQDFRWDPiVHOHYDGD(QHOFDVRGHDIHFWDU
DOVHFWRUGHOVXPLGHURSRGUtDLQFOXVRLQWHUUXPSLUVHODFLUFXODFLyQVXEWHUUiQHDHQSDUWHGHOD
FXHYDIDYRUHFLHQGRODFLUFXODFLyQVXSHUILFLDO
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

)LJXUD3ULPHUGHVOL]DPLHQWR(OSULPHUIRWRJUDPDPXHVWUD ODVLWXDFLyQ LQLFLDOGHO VLVWHPDVHUHPDUFD OD
GLVSRVLFLyQ GH ODPDVD DQWHV GH VXPRYLPLHQWR \ VX HPSOD]DPLHQWR ILQDO 6H KDQ FRQVHUYDGR ORV HOHPHQWRV
VHxDODGRVHQODILJXUDFRQHOREMHWRGHGHVWDFDUVXUHODFLyQFRQHOSURFHVR


)LJXUD6HJXQGD\ WHUFHUD IDVH(OSULPHU IRWRJUDPDPXHVWUD ODV]RQDVHQ ODVTXHVHKD LGHQWLILFDGRXQD
VHJXQGDIDVHGHPRYLPLHQWRVURML]RSUHGRPLQDQWHPHQWHDVHQWDPLHQWRYHUWLFDOPDUUyQPLVPDGLUHFFLyQSHUR
FDPELRGHSHQGLHQWHFUHPDFRQWUDSHQGLHQWH\GLUHFFLyQRSXHVWDDODLQLFLDO(OVHJXQGRIRWRJUDPDUHSUHVHQWD
ODSDUWLFLyQGHO FDQDO ODSULPHUD\ VHJXQGD IDVHSRGUtDQKDEHUVH VXFHGLGR UiSLGDPHQWHHQ OD IRUPDFLyQGH OD
FXHYDUD]yQSRUODTXHHOGHVGREOHGHOFDQDOVHKDVLWXDGRHQWUHODVHJXQGD\WHUFHUDIDVHGHQWURGHORVHYHQWRV
FRUUHVSRQGLHQWHV D OD WHUFHUD IDVH GHVWDFDPRV 5RVD 3UHGRPLQLR GHSRVLFLyQ HQWUH  FDO \U %3
PRUDGRKRUL]RQWHGHRFXSDFLyQN\U%3\SRVWHULRUFRODSVRURMRSUHGRPLQLRGHSRVLFLyQHQWUH
FDO\U%3QHJURKRUL]RQWHGHRFXSDFLyQN\U%3\SRVWHULRUFRODSVR
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

)LJXUD3ULPHUGHVOL]DPLHQWR(OSULPHUIRWRJUDPDPXHVWUD ODVLWXDFLyQ LQLFLDOGHO VLVWHPDVHUHPDUFD OD
GLVSRVLFLyQ GH ODPDVD DQWHV GH VXPRYLPLHQWR \ VX HPSOD]DPLHQWR ILQDO 6H KDQ FRQVHUYDGR ORV HOHPHQWRV
VHxDODGRVHQODILJXUDFRQHOREMHWRGHGHVWDFDUVXUHODFLyQFRQHOSURFHVR


)LJXUD6HJXQGD\ WHUFHUD IDVH(OSULPHU IRWRJUDPDPXHVWUD ODV]RQDVHQ ODVTXHVHKD LGHQWLILFDGRXQD
VHJXQGDIDVHGHPRYLPLHQWRVURML]RSUHGRPLQDQWHPHQWHDVHQWDPLHQWRYHUWLFDOPDUUyQPLVPDGLUHFFLyQSHUR
FDPELRGHSHQGLHQWHFUHPDFRQWUDSHQGLHQWH\GLUHFFLyQRSXHVWDDODLQLFLDO(OVHJXQGRIRWRJUDPDUHSUHVHQWD
ODSDUWLFLyQGHO FDQDO ODSULPHUD\ VHJXQGD IDVHSRGUtDQKDEHUVH VXFHGLGR UiSLGDPHQWHHQ OD IRUPDFLyQGH OD
FXHYDUD]yQSRUODTXHHOGHVGREOHGHOFDQDOVHKDVLWXDGRHQWUHODVHJXQGD\WHUFHUDIDVHGHQWURGHORVHYHQWRV
FRUUHVSRQGLHQWHV D OD WHUFHUD IDVH GHVWDFDPRV 5RVD 3UHGRPLQLR GHSRVLFLyQ HQWUH  FDO \U %3
PRUDGRKRUL]RQWHGHRFXSDFLyQN\U%3\SRVWHULRUFRODSVRURMRSUHGRPLQLRGHSRVLFLyQHQWUH
FDO\U%3QHJURKRUL]RQWHGHRFXSDFLyQN\U%3\SRVWHULRUFRODSVR
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

 (VWD SRVLEOH GLVFRQWLQXLGDG HQ OD FLUFXODFLyQ HQ HO VHFWRU Féveros KD TXHGDGR
UHJLVWUDGDHQORVGLVWLQWRVGHSyVLWRV
 /DVGDWDFLRQHVGLVSRQLEOHV\ODHVSHFLDOXELFDFLyQGHORVHOHPHQWRVGDWDGRVDSXQWDQD
ODH[LVWHQFLDGHHYHQWRVKRORFHQRVDOJXQRVDSDUHQWHPHQWHGHDOFDQFHPX\ORFDO\DVRFLDGRV
D SHTXHxRV GHUUXPEHV \ TXH SRGUtDQ VHU FRQVHFXHQFLD GH PRYLPLHQWRV H LQHVWDELOLGDGHV
GHELGRVDFDXVDVLQGXFLGDVSUHYLDPHQWH
 (Q OD ILJXUD  VH UHIOHMDQ GRV SHULRGRV GyQGH SUHGRPLQDUtD HO GHVDUUROOR GH
HVSHOHRWHPDV IUHQWHD ODFLUFXODFLyQHURVLYD7DPELpQVH VHxDODQGRVSRVLEOHVKRUL]RQWHVGH
XVRRFXSDFLyQGHODFXHYDFX\DHGDGILMDHOPXURGHODVHFXHQFLDGHPRYLPLHQWRVSRVWHULRUHV
TXH ORV DIHFWDURQ $Vt ODV GDWDFLRQHV 7/ DQWLJXDV VH FRUUHVSRQGHQ D XQ YDVR in situ
DSDUHQWHPHQWH GHSRVLWDGRV HQ HO IRQGR GH XQD VDOD DO SLp GH SDUHG 8Q GHVOL]DPLHQWR \
FRODSVRGHDOJXQDGH ODV HVWUXFWXUDV VHFXQGDULDVGHFéveros URPSH\ DLVOD HOPDWHULDO3RU
RWURODGRODVGDWDFLRQHV7/PiVPRGHUQDVFRUUHVSRQGHQDHOHPHQWRVFDtGRVGHVGHSDVDMHV\
DEULJRV VLWXDGRV HQ QLYHOHV PiV DOWRV /D FDtGD VH SURGXFH SRU GHUUXPEHV GH GHSyVLWRV D
WUDYpV GH GLDFODVDV WUDQVYHUVDOHV DO FDQDO /DV GDWDFLRQHV SRGUtDQ VHxDODU HO HYHQWR TXH
SURYRFDODDSHUWXUDGHHVDVGLVFRQWLQXLGDGHV

&LUFXODFLyQGHDJXDVXEWHUUiQHDHQGLVFRQWLQXLGDGHVFRQHOHYDGRJUDGLHQWH
 (OFXUVRGHDJXDVQRKDIRUPDGRHVWHVLVWHPDSHURREYLDPHQWH\GHELGRDQXPHURVRV
IDFWRUHV GLIHUHQFLD GH FRWDV HQWUH HO VXPLGHUR \ OD VXUJHQFLD HVFDORQDPLHQWRV GHO FDQDO
FXUVRGHFDUiFWHUWRUUHQFLDOHOSDLVDMHVXEWHUUiQHRVHYHUHPRGHODGRSRUODFLUFXODFLyQGH
DJXDSULQFLSDOPHQWHHQUpJLPHQWXUEXOHQWR+D\IRUPDVKHUHGDGDV\SDOHRVXSHUILFLHVTXHVH
KDQLQWHUSUHWDGRFRPRSDUWHGHOFXUVRRULJLQDOGHOSan Simón<DKHPRVLQGLFDGRTXHPXFKDV
VHHQFXHQWUDQDLVODGDVHQEORTXHVURWRVRFROJDGDVGHELGRDODLQFLVLyQGHOFXUVRHQGLDFODVDV
VXEYHUWLFDOHV 6LQ HPEDUJR H[LVWHQ IRUPDV GH HURVLyQ DFWLYDV HQ HO FDQDO DFWXDO \ WDPELpQ
GHELGRDORVFDPELRVGHUHJtPHQHVHQODFLUFXODFLyQDOUHGXFLUVHODYHORFLGDGGHODJXDRDO
DEDQGRQDU HO FXUVR XQ QLYHO ODV DJXDV OHQWDV HQWUDQ HQ MXHJR GDQGR OXJDU D GHSyVLWRV GH
GLVWLQWDQDWXUDOH]D

 6LVWHPDVHVWUXFWXUDOHVQRDVRFLDGRVFRQXQFXUVRDFWLYRA Furna
 (OVLVWHPDGHA FurnaHVXQFRQMXQWRGHFXHYDVLQWHUFRQHFWDGDV\GHVDUUROODGDVHQOD
LQWHUVHFFLyQGHGRVJUDQGHVILVXUDV


)LJXUD&DVWHORGD)XUQD%RLYkR±9DOHQoD LQVHOEHUJJUDQtWLFR WLSRERQKDUGWGyQGHVH ORFDOL]DQYDULDV
FDYLGDGHVHQJUDQLWRVHQWUHHOODVOD6LPDGHA Furna\ODFXHYDGHO Forno



 /RFDOL]DFLyQ
 (VWDFXHYDVHORFDOL]DHQCastelo da FurnaWDPELpQFRQRFLGRFRPRCastelo de Fraiâo
RMonte das Furnas HQ OD freiguesía GH%RLYkR ±9DOHQoD*:68707


 0DUFRJHROyJLFR
 /DFDUWRJUDItDJHRORJLFD+RMDV$\%6*3DEVHxDODXQDIORUDPLHQWR
URFRVRGHJUDQLWRSRUILURLGHGHJUDQRPX\JUXHVRGHWRQRVURVDGRVDVLPLODGRFRQJUDQLWRVGH
HGDG+HUFtQLFD 6H WUDWD GH XQ JUDQLWR GH WH[WXUD SRUILURLGH HQ OD TXH VH GHVWDFDQ JUDQGHV
FULVWDOHV GH IHOGHVSDWR IRUPDGRV SRUPLFURFOLPDPLFURSHUWLWD\ SODJLRFODVD VyGLFRFiOFLFD
/DURFDFRQWLHQHDGHPiVFXDU]RELRWLWLWDHVIHQDFLUFRQLRDSDWLWRHDODQLWD
 /DGLV\XQFLyQHVGHWLSRSDUDOHOHSLSpGLFRFRQIRUPDFLyQGHFDRVGHJUDQGHVEORTXHV
 6H KDQ ORFDOL]DGR HQ VXSHUILFLH WDQWR HQ FXHYD FRPR HQ HO H[WHULRU IUDJPHQWRV GH
PLFURWRQDOLWDSRVLEOHPHQWHSRUGLVJUHJDFLyQGHYHQDVDVRFLDGRVDO ILOyQPLFURWRQDOtWLFRGH
%RLYkR(VWHILOyQHVVXEYHUWLFDO\VHRULHQWDHQODGLUHFFLyQ11(662(VWiFRQVWLWXLGRSRU
XQDURFDPHVRFUDWDGHJUDQRILQRTXHVHKDFODVLILFDGRFRPRXQDPLFURGLRULWDFXDUFtIHUDR
PLFURWRQDOLWR $GHPiV GH OD SODJLRFODVD FX\D FRPSRVLFLyQ YDUtD HQWUH OD DQGHVLWD \ OD
ROLJRFODVDDQGHVLWD FRQWLHQH KRUQEOHQGD YHUGH ELRWLWD \ FXDU]R (VWH ILOyQ GHULYDUtD GH XQ
PDJPD UHVLGXDO TXH UHOOHQy XQD IUDFWXUD GHO JUDQLWR SRUILURLGH 7DPELpQ VH KDQ ORFDOL]DGR
IUDJPHQWRVGHFXDU]RGHJUDQWDPDxRFRQFLHUWDUHGRQGH]DVtFRPRIUDJPHQWRVLUUHJXODUHV
GHGLYHUVRWDPDxR(QJHQHUDOVHUtDQPDWHULDOHVUHODFLRQDGRVFRQGLTXHVORFDOHV

 7RSRJUDItDPRUIROyJLFD
 (OSUR\HFWRWRSRJUiILFRGHHVWHVLVWHPDVHKDOOHYDGRDGHODQWHHQGRVIDVHVODSULPHUD
HQWRSRJUDILDGRVPGHFXHYDFHQWUDGDHQORVQLYHOHVEDMRV\PHGLRVGHODSULPHUD
GLDFODVD/DVHJXQGDHQFRPSOHWDQGRORVQLYHOHVDOWRVGHODSULPHUDGLDFODVDH[WHULRUHV
\ WRGD OD VHJXQGD GLDFODVD FRQ VXV QLYHOHV DVRFLDGRV /D FDUWRJUDItD JHRPRUIROyJLFD VH KD
HODERUDGRSDUDHVWD7HVLVHQ(OPRGHORGLJLWDOFRPSOHWRHQVXVYHULVRQHV3/7ILJXUD
.0/ \905/ VH KD FRQVWUXLGR HQ  (O SURJUDPDCompass Software DSRUWD OD
VLJXLHQWHLQIRUPDFLyQHVWDGtVWLFDSDUDODYHUVLyQGLJLWDOGHOPRGHOR
x (OVLVWHPDWLHQHXQGHVDUUROORWRWDOGHPHWURV
x 6HKDQGHILQLGRHVWDFLRQHVWRSRJUiILFDVHQFXHYD(QWRWDOVHKDQPHGLGR
P GH JDOHUtDV \ SDVDMHV 6H KD FRQVWUXLGR XQD ~QLFD SROLJRQDO FHUUDGD FDVDQGR ORV
QLYHOHVVXSHULRUHVGHODVGRVGLDFODVDVFRQYHUJHQWHV
x /DSURIXQGLGDGGHOVLVWHPDHQWHQGLGRFRPRODGLIHUHQFLDHQWUHODHVWDFLyQWRSRJUiILFD
PiVDOWD\ODPiVEDMDHVGHP
x 3UR\HFWDGRHQVXSHUILFLHODFDYLGDGWRSRJUDILDGDRFXSDXQDUHDGH[P
x /DFXHYDWRSRJUDILDGDHQFLHUUDXQYROXPHQGHP
x (OGLiPHWURPHGLRGHOSDVDMHHVGHPH[FOXLGDVODVGLIHUHQWHVVDODV
x /DLQFOLQDFLyQPHGLDGHODFXHYDHVGH

 (OPRGHOR ' VH KD GLYLGLGR HQ FLQFR WUDPRVNivel SuperiorNivel Medio \ TXH
LQFOX\H ORV SR]RV HVFDORQHV \ QLYHOHV LQWHUPHGLRV GH HQODFH DONivel Inferior \ XQNivel 
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

 (VWD SRVLEOH GLVFRQWLQXLGDG HQ OD FLUFXODFLyQ HQ HO VHFWRU Féveros KD TXHGDGR
UHJLVWUDGDHQORVGLVWLQWRVGHSyVLWRV
 /DVGDWDFLRQHVGLVSRQLEOHV\ODHVSHFLDOXELFDFLyQGHORVHOHPHQWRVGDWDGRVDSXQWDQD
ODH[LVWHQFLDGHHYHQWRVKRORFHQRVDOJXQRVDSDUHQWHPHQWHGHDOFDQFHPX\ORFDO\DVRFLDGRV
D SHTXHxRV GHUUXPEHV \ TXH SRGUtDQ VHU FRQVHFXHQFLD GH PRYLPLHQWRV H LQHVWDELOLGDGHV
GHELGRVDFDXVDVLQGXFLGDVSUHYLDPHQWH
 (Q OD ILJXUD  VH UHIOHMDQ GRV SHULRGRV GyQGH SUHGRPLQDUtD HO GHVDUUROOR GH
HVSHOHRWHPDV IUHQWHD ODFLUFXODFLyQHURVLYD7DPELpQVH VHxDODQGRVSRVLEOHVKRUL]RQWHVGH
XVRRFXSDFLyQGHODFXHYDFX\DHGDGILMDHOPXURGHODVHFXHQFLDGHPRYLPLHQWRVSRVWHULRUHV
TXH ORV DIHFWDURQ $Vt ODV GDWDFLRQHV 7/ DQWLJXDV VH FRUUHVSRQGHQ D XQ YDVR in situ
DSDUHQWHPHQWH GHSRVLWDGRV HQ HO IRQGR GH XQD VDOD DO SLp GH SDUHG 8Q GHVOL]DPLHQWR \
FRODSVRGHDOJXQDGH ODV HVWUXFWXUDV VHFXQGDULDVGHFéveros URPSH\ DLVOD HOPDWHULDO3RU
RWURODGRODVGDWDFLRQHV7/PiVPRGHUQDVFRUUHVSRQGHQDHOHPHQWRVFDtGRVGHVGHSDVDMHV\
DEULJRV VLWXDGRV HQ QLYHOHV PiV DOWRV /D FDtGD VH SURGXFH SRU GHUUXPEHV GH GHSyVLWRV D
WUDYpV GH GLDFODVDV WUDQVYHUVDOHV DO FDQDO /DV GDWDFLRQHV SRGUtDQ VHxDODU HO HYHQWR TXH
SURYRFDODDSHUWXUDGHHVDVGLVFRQWLQXLGDGHV

&LUFXODFLyQGHDJXDVXEWHUUiQHDHQGLVFRQWLQXLGDGHVFRQHOHYDGRJUDGLHQWH
 (OFXUVRGHDJXDVQRKDIRUPDGRHVWHVLVWHPDSHURREYLDPHQWH\GHELGRDQXPHURVRV
IDFWRUHV GLIHUHQFLD GH FRWDV HQWUH HO VXPLGHUR \ OD VXUJHQFLD HVFDORQDPLHQWRV GHO FDQDO
FXUVRGHFDUiFWHUWRUUHQFLDOHOSDLVDMHVXEWHUUiQHRVHYHUHPRGHODGRSRUODFLUFXODFLyQGH
DJXDSULQFLSDOPHQWHHQUpJLPHQWXUEXOHQWR+D\IRUPDVKHUHGDGDV\SDOHRVXSHUILFLHVTXHVH
KDQLQWHUSUHWDGRFRPRSDUWHGHOFXUVRRULJLQDOGHOSan Simón<DKHPRVLQGLFDGRTXHPXFKDV
VHHQFXHQWUDQDLVODGDVHQEORTXHVURWRVRFROJDGDVGHELGRDODLQFLVLyQGHOFXUVRHQGLDFODVDV
VXEYHUWLFDOHV 6LQ HPEDUJR H[LVWHQ IRUPDV GH HURVLyQ DFWLYDV HQ HO FDQDO DFWXDO \ WDPELpQ
GHELGRDORVFDPELRVGHUHJtPHQHVHQODFLUFXODFLyQDOUHGXFLUVHODYHORFLGDGGHODJXDRDO
DEDQGRQDU HO FXUVR XQ QLYHO ODV DJXDV OHQWDV HQWUDQ HQ MXHJR GDQGR OXJDU D GHSyVLWRV GH
GLVWLQWDQDWXUDOH]D

 6LVWHPDVHVWUXFWXUDOHVQRDVRFLDGRVFRQXQFXUVRDFWLYRA Furna
 (OVLVWHPDGHA FurnaHVXQFRQMXQWRGHFXHYDVLQWHUFRQHFWDGDV\GHVDUUROODGDVHQOD
LQWHUVHFFLyQGHGRVJUDQGHVILVXUDV


)LJXUD&DVWHORGD)XUQD%RLYkR±9DOHQoD LQVHOEHUJJUDQtWLFR WLSRERQKDUGWGyQGHVH ORFDOL]DQYDULDV
FDYLGDGHVHQJUDQLWRVHQWUHHOODVOD6LPDGHA Furna\ODFXHYDGHO Forno



 /RFDOL]DFLyQ
 (VWDFXHYDVHORFDOL]DHQCastelo da FurnaWDPELpQFRQRFLGRFRPRCastelo de Fraiâo
RMonte das Furnas HQ OD freiguesía GH%RLYkR ±9DOHQoD*:68707


 0DUFRJHROyJLFR
 /DFDUWRJUDItDJHRORJLFD+RMDV$\%6*3DEVHxDODXQDIORUDPLHQWR
URFRVRGHJUDQLWRSRUILURLGHGHJUDQRPX\JUXHVRGHWRQRVURVDGRVDVLPLODGRFRQJUDQLWRVGH
HGDG+HUFtQLFD 6H WUDWD GH XQ JUDQLWR GH WH[WXUD SRUILURLGH HQ OD TXH VH GHVWDFDQ JUDQGHV
FULVWDOHV GH IHOGHVSDWR IRUPDGRV SRUPLFURFOLPDPLFURSHUWLWD\ SODJLRFODVD VyGLFRFiOFLFD
/DURFDFRQWLHQHDGHPiVFXDU]RELRWLWLWDHVIHQDFLUFRQLRDSDWLWRHDODQLWD
 /DGLV\XQFLyQHVGHWLSRSDUDOHOHSLSpGLFRFRQIRUPDFLyQGHFDRVGHJUDQGHVEORTXHV
 6H KDQ ORFDOL]DGR HQ VXSHUILFLH WDQWR HQ FXHYD FRPR HQ HO H[WHULRU IUDJPHQWRV GH
PLFURWRQDOLWDSRVLEOHPHQWHSRUGLVJUHJDFLyQGHYHQDVDVRFLDGRVDO ILOyQPLFURWRQDOtWLFRGH
%RLYkR(VWHILOyQHVVXEYHUWLFDO\VHRULHQWDHQODGLUHFFLyQ11(662(VWiFRQVWLWXLGRSRU
XQDURFDPHVRFUDWDGHJUDQRILQRTXHVHKDFODVLILFDGRFRPRXQDPLFURGLRULWDFXDUFtIHUDR
PLFURWRQDOLWR $GHPiV GH OD SODJLRFODVD FX\D FRPSRVLFLyQ YDUtD HQWUH OD DQGHVLWD \ OD
ROLJRFODVDDQGHVLWD FRQWLHQH KRUQEOHQGD YHUGH ELRWLWD \ FXDU]R (VWH ILOyQ GHULYDUtD GH XQ
PDJPD UHVLGXDO TXH UHOOHQy XQD IUDFWXUD GHO JUDQLWR SRUILURLGH 7DPELpQ VH KDQ ORFDOL]DGR
IUDJPHQWRVGHFXDU]RGHJUDQWDPDxRFRQFLHUWDUHGRQGH]DVtFRPRIUDJPHQWRVLUUHJXODUHV
GHGLYHUVRWDPDxR(QJHQHUDOVHUtDQPDWHULDOHVUHODFLRQDGRVFRQGLTXHVORFDOHV

 7RSRJUDItDPRUIROyJLFD
 (OSUR\HFWRWRSRJUiILFRGHHVWHVLVWHPDVHKDOOHYDGRDGHODQWHHQGRVIDVHVODSULPHUD
HQWRSRJUDILDGRVPGHFXHYDFHQWUDGDHQORVQLYHOHVEDMRV\PHGLRVGHODSULPHUD
GLDFODVD/DVHJXQGDHQFRPSOHWDQGRORVQLYHOHVDOWRVGHODSULPHUDGLDFODVDH[WHULRUHV
\ WRGD OD VHJXQGD GLDFODVD FRQ VXV QLYHOHV DVRFLDGRV /D FDUWRJUDItD JHRPRUIROyJLFD VH KD
HODERUDGRSDUDHVWD7HVLVHQ(OPRGHORGLJLWDOFRPSOHWRHQVXVYHULVRQHV3/7ILJXUD
.0/ \905/ VH KD FRQVWUXLGR HQ  (O SURJUDPDCompass Software DSRUWD OD
VLJXLHQWHLQIRUPDFLyQHVWDGtVWLFDSDUDODYHUVLyQGLJLWDOGHOPRGHOR
x (OVLVWHPDWLHQHXQGHVDUUROORWRWDOGHPHWURV
x 6HKDQGHILQLGRHVWDFLRQHVWRSRJUiILFDVHQFXHYD(QWRWDOVHKDQPHGLGR
P GH JDOHUtDV \ SDVDMHV 6H KD FRQVWUXLGR XQD ~QLFD SROLJRQDO FHUUDGD FDVDQGR ORV
QLYHOHVVXSHULRUHVGHODVGRVGLDFODVDVFRQYHUJHQWHV
x /DSURIXQGLGDGGHOVLVWHPDHQWHQGLGRFRPRODGLIHUHQFLDHQWUHODHVWDFLyQWRSRJUiILFD
PiVDOWD\ODPiVEDMDHVGHP
x 3UR\HFWDGRHQVXSHUILFLHODFDYLGDGWRSRJUDILDGDRFXSDXQDUHDGH[P
x /DFXHYDWRSRJUDILDGDHQFLHUUDXQYROXPHQGHP
x (OGLiPHWURPHGLRGHOSDVDMHHVGHPH[FOXLGDVODVGLIHUHQWHVVDODV
x /DLQFOLQDFLyQPHGLDGHODFXHYDHVGH

 (OPRGHOR ' VH KD GLYLGLGR HQ FLQFR WUDPRVNivel SuperiorNivel Medio \ TXH
LQFOX\H ORV SR]RV HVFDORQHV \ QLYHOHV LQWHUPHGLRV GH HQODFH DONivel Inferior \ XQNivel 
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
InferiorGLYLGLGRHQ WUHV]RQDVXQDGalería Principal Galería Alta\BajaGalería de los 
CoralesSDUDOHOD\VXE\DFHQWHDODGalería Alta\ODSala dos Morcegos



)LJXUD0DTXHWD3/7GH OD VLPDGHA FurnaYLVXDOL]DGDFRQ/RFK7KHULRQ6RIWZDUH(OSXQWRPiVDOWR
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
InferiorGLYLGLGRHQ WUHV]RQDVXQDGalería Principal Galería Alta\BajaGalería de los 
CoralesSDUDOHOD\VXE\DFHQWHDODGalería Alta\ODSala dos Morcegos



)LJXUD0DTXHWD3/7GH OD VLPDGHA FurnaYLVXDOL]DGDFRQ/RFK7KHULRQ6RIWZDUH(OSXQWRPiVDOWR
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
WRSRJUDILDGR HV HO DEULJR DUTXHROyJLFR TXH FRQIRUPD HO SyUWLFR GH HQWUDGD D OD FXHYD D9LVWD FRQ FiPDUD
KRUL]RQWDOGHO VLVWHPDJUDGDQGRHO FRORU HQ IXQFLyQGH ODSURIXQGLGDG EYLVWD FRQFiPDUDYHUWLFDO YLVWDGH
SODQWDFPRGHORHVWHUHRJUiILFRDQDJOLIRURMRFtDQ

 /D FDUWRJUDItD PRUIROyJLFD GHO VLVWHPD FRQVLVWH HQ GRV OiPLQDV XQD FRPELQDQGR
DO]DGRSUR\HFWDGRFRQSODQWDFRPSXHVWDSRU WRGRV ORVQLYHOHV VXSHUSXHVWRV ILJXUD\
RWUDIRUPDGDSRUODSODQWDFRQQLYHOHVGLVRFLDGRVILJXUD

'HVFULSFLyQGHOVLVWHPD
 /DFDYLGDGSUHVHQWDXQDPRUIRORJtDGHFXHYDGHILVXUDDVRFLDGDDXQEDVFXODPLHQWR
GHOFDVWLOORGHEORTXHVVHJ~QODLQWHUVHFFLyQGHGRVIUDFWXUDVGHJUDQH[WHQVLyQ\SRWHQFLDXQD
GH GLUHFFLyQ PHGLD 1( \ EX]DPLHQWR 1( \ OD RWUD VXEYHUWLFDO GH GLUHFFLyQ
1(
 /D FDYLGDG VH LQLFLD HQ XQ DEULJR IRUPDGR SRU OD DFXPXODFLyQ GH YDULRV JUDQGHV
EORTXHV(OEORTXHSULQFLSDOGDOXJDUDXQSyUWLFRGHHQWUDGDTXHVXSHUDORVPGHDOWXUD\
TXH FXEUH YDULRV PROLQRV QDYLFXODUHV WUDEDMDGRV HQ EORTXHV GHQWUR GH OD FXHYD
SUHVXPLEOHPHQWHGHHGDGQHROtWLFD(OSyUWLFRVHHVWUHFKDHQXQSDVDMHGHILQLGRSRUODGLDFODVD
SULQFLSDO TXH FRQIRUPD HVWD VLPD HVWUXFWXUDO GH GLUHFFLyQ DSUR[LPDGD 1( \ TXH GD
DFFHVRDONivel SuperiorGHODFXHYD




)LJXUD  7RSRJUDItDPRUIROyJLFD GH OD VLPD HVWUXFWXUDO GHA Furna9LVWDV GH DO]DGR \ SODQWD /D SODQWD
SUHVHQWDORVQLYHOHVVXSHUSXHVWRVHQRUGHQGHVFHQGHQWHSDUDYLVXDOL]DUODFRUUHODFLyQHQWUHHOORV
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
WRSRJUDILDGR HV HO DEULJR DUTXHROyJLFR TXH FRQIRUPD HO SyUWLFR GH HQWUDGD D OD FXHYD D9LVWD FRQ FiPDUD
KRUL]RQWDOGHO VLVWHPDJUDGDQGRHO FRORU HQ IXQFLyQGH ODSURIXQGLGDG EYLVWD FRQFiPDUDYHUWLFDO YLVWDGH
SODQWDFPRGHORHVWHUHRJUiILFRDQDJOLIRURMRFtDQ

 /D FDUWRJUDItD PRUIROyJLFD GHO VLVWHPD FRQVLVWH HQ GRV OiPLQDV XQD FRPELQDQGR
DO]DGRSUR\HFWDGRFRQSODQWDFRPSXHVWDSRU WRGRV ORVQLYHOHV VXSHUSXHVWRV ILJXUD\
RWUDIRUPDGDSRUODSODQWDFRQQLYHOHVGLVRFLDGRVILJXUD

'HVFULSFLyQGHOVLVWHPD
 /DFDYLGDGSUHVHQWDXQDPRUIRORJtDGHFXHYDGHILVXUDDVRFLDGDDXQEDVFXODPLHQWR
GHOFDVWLOORGHEORTXHVVHJ~QODLQWHUVHFFLyQGHGRVIUDFWXUDVGHJUDQH[WHQVLyQ\SRWHQFLDXQD
GH GLUHFFLyQ PHGLD 1( \ EX]DPLHQWR 1( \ OD RWUD VXEYHUWLFDO GH GLUHFFLyQ
1(
 /D FDYLGDG VH LQLFLD HQ XQ DEULJR IRUPDGR SRU OD DFXPXODFLyQ GH YDULRV JUDQGHV
EORTXHV(OEORTXHSULQFLSDOGDOXJDUDXQSyUWLFRGHHQWUDGDTXHVXSHUDORVPGHDOWXUD\
TXH FXEUH YDULRV PROLQRV QDYLFXODUHV WUDEDMDGRV HQ EORTXHV GHQWUR GH OD FXHYD
SUHVXPLEOHPHQWHGHHGDGQHROtWLFD(OSyUWLFRVHHVWUHFKDHQXQSDVDMHGHILQLGRSRUODGLDFODVD
SULQFLSDO TXH FRQIRUPD HVWD VLPD HVWUXFWXUDO GH GLUHFFLyQ DSUR[LPDGD 1( \ TXH GD
DFFHVRDONivel SuperiorGHODFXHYD




)LJXUD  7RSRJUDItDPRUIROyJLFD GH OD VLPD HVWUXFWXUDO GHA Furna9LVWDV GH DO]DGR \ SODQWD /D SODQWD
SUHVHQWDORVQLYHOHVVXSHUSXHVWRVHQRUGHQGHVFHQGHQWHSDUDYLVXDOL]DUODFRUUHODFLyQHQWUHHOORV
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


 /DVLPDHVWiIRUPDGDSRUWUHVQLYHOHVGHQRPLQDGRVNivel SuperiorMedioHInferior
9HU ILJXUDV  \  7RGRV HOORV WUD]DQ UDPSDV HVFDORQDGDV IRUPDGRV FRPELQDQGR
VXSHUILFLHVHVWUXFWXUDOHVFRQODDFXPXODFLyQGHEORTXHVVXVSHQGLGRVHQODIUDFWXUDV(OSDVR
HQWUH QLYHOHV VRQ UDPSDV GH GLUHFFLyQ QRUPDO DO SODQR GH OD IUDFWXUD SULQFLSDO GH IXHUWH
EX]DPLHQWRUHTXLULpQGRVHHOXVRGHPDWHULDOGHSURJUHVLyQYHUWLFDO&RPRHMHPSORGHVHFFLyQ
WUDQVYHUVDOSXHGHYHUVHODILJXUDFRQVWUXLGDSDUDHOPRGHODGRFOLPiWLFRGHHVWDVLPD

 Nivel Superior:
 (VWH QLYHO WLHQH XQ GHVDUUROOR GH  P FRQ XQD SHQGLHQWH PHGLD GH  \ XQ
GLiPHWUR PHGLR GH VHFFLyQ GH  P 3UHVHQWD GRV HVSDFLRV VXEWHUUiQHRV GLIHUHQWHV
FRQHFWDGRVVRODPHQWHDWUDYpVGHOSyUWLFRRDEULJRVLWXDGRDPGHSURIXQGLGDGFRQVDOLGDDO
1( \ GHILQLGRV SRU ODV GRV GLDFODVDV SULQFLSDOHV (Q HO DO]DGR GH OD ILJXUD  VH KD

)LJXUD7RSRJUDItDPRUIROyJLFDGHODVLPDGHA Furna3ODQWDPRUIROyJLFDGHVJORVDGDSRUQLYHOHV


UHSUHVHQWDGRVRODPHQWHODGLDFODVDSULQFLSDORJDOHUtD6(/DJDOHUtD12RJDOHUtDHorta da 
RaiñaGDDFFHVRDXQQLYHOGHFXHYDGHILQLGRSRUORVSODQRVGHH[IROLDFLyQGHOSOXWyQ\TXH
FRQYHUJH FRQ ODV UDPSDV TXH GHILQHQ HO QLYHO LQWHUPHGLR SHUR VLQ FRQHFWDU FRQ XQ SDVDMH
WUDQVLWDEOH
 (Q DPEDV ]RQDV VH KDQ ORFDOL]DGR IUDJPHQWRV GH YDVRV FHUiPLFRV DVRFLDGRV D
GHSyVLWRVFOiVWLFRV\GHSyVLWRVKHWHURJpQHRV
 'HVWDFDU OD SUHVHQFLD GH LQWHUHVDQWHV FRQMXQWRV GH HVSHOHRWHPDV GH ySDOR$ HQ ORV
SDVDMHVHVWUHFKRV\HQORVSHUtPHWURVGHODVDOD7DPELpQDSDUHFHQHQPLWDGGHEORTXHVTXH
FRQIRUPDQHOWHFKRPDUFDQGRSXQWRVGHFLUFXODFLyQILVXUDOYHUILJXUDG
 Nivel Intermedio:
 0RUIROyJLFDPHQWHHVWiGHILQLGRSRUYDULRVHVFDORQHVGHEORTXHV\XQSHTXHxRSR]RGH
P(OPRGHOR'DVRFLDGRDHVWHVHFWRUWLHQHXQGHVDUUROORGHPFRQXQDSHQGLHQWH
PHGLDGH\XQGLiPHWURPHGLRGHP(VWDVPHGLGDVHVWiQIXHUWHPHQWHLQIOXHQFLDGDV
SRUHOSR]R\SRUODVUDPSDVGHGHVFHQVRHQHOnivel Superior
 /D LQWHUFRQH[LyQ HQWUH ORV WUHV QLYHOHV HV XQ SR]R YHUWLFDO D IDYRU GH OD GLDFODVD
SULQFLSDO(OGHVSOD]DPLHQWRGHEORTXHV HO GHVOL]DPLHQWRGH ODMDVKDGDGR OXJDU DXQSR]R
SDUWLGRRHVFDORQDGRWUDQVYHUVDOPHQWH(OQLYHOLQWHUPHGLRFRUUHVSRQGHDXQSLVRFROJDGR
SDUFLDOPHQWH HVWUXFWXUDO \ TXH GD FRQWLQXLGDG D ODV UDPSDV GH URFD FDUWRJUDILDGDV HQ OD
JDOHUtD12GHOQLYHOVXSHULRU(QHVWHQLYHOWDPELpQVHKDQLGHQWLILFDGRIUDJPHQWRVDLVODGRV
GHYDVRVFHUiPLFRVDOJXQRVUHVWRVyVHRV\HVSHOHRWHPDVGHySDORSULQFLSDOPHQWHGHSyVLWRV
QRGXODUHVHQVXSHUILFLHVGHSHQGLHQWHSRVLWLYD
 Nivel Inferior:
 (VWHQLYHOHVHOTXHSUHVHQWDXQPD\RUGHVDUUROOROLQHDO\FRQWLQXLGDG6HDFFHGHGHVGH
HO QLYHO LQWHUPHGLR HQ XQ GHVFHQVR IUDFFLRQDGR TXH VLJXH OD GLDFODVD SULQFLSDO YHU ILJXUD
D 7RSRJUiILFDPHQWH VH FRQVLGHUDQ WUHV HVSDFLRV GLIHUHQFLDGRV /DGalería Principal
SDUWLGD SRU XQ UHVDOWH YHUWLFDO HQ GRV WUDPRV Galería Alta \Galería Baja GH P GH
GHVDUUROORWRWDOGHSHQGLHQWHPHGLD\PGHGLiPHWURPHGLRVLQFRQVLGHUDUORVWUDPRV
QRWHFKDGRVGHODGalería Baja ODGalería de los CoralesGHPGHGHVDUUROORPGH
GLiPHWURPHGLR\SHQGLHQWHPHGLD\ ODSala dos MorcegosTXHFRQIRUPDXQDUHGGH
SDVDMHVHQWUHEORTXHVGHPGHGHVDUUROORPGHGLiPHWURPHGLR\GHSHQGLHQWH
PHGLD
 /DEDVHGHOSR]RVHVLW~DDPHQODFRQIOXHQFLDGHGRVSDVDMHVXQRTXHFRQIRUPD
ODGalería Alta\VHGHVDUUROODDORODUJRGHODGLDFODVDSULQFLSDO\RWURWUDQVYHUVDOGHILQLGR
SRUHOEDVFXODPLHQWRGHJUDQGHVEORTXHV\TXHGDDFFHVRDODSala dosMorcegosHVSDFLRHQ
HOTXHDEXQGDQORVTXLUySWHURV(VWDVDODHVWiGHILQLGDSRUXQDGLDFODVDGHGLUHFFLyQ212TXH
LQWHUVHFD ODV GRV GLDFODVDV SULQFLSDOHV([LVWH XQPDQDQWLDO FXDVLSHUPDQHQWH DVRFLDGR FRQ
SODQRVGHH[IROLDFLyQ\TXHGHVDSDUHFHHQWUHODVJUDYDV\IUDJPHQWRVTXHUHOOHQDQODJDOHUtD
7RSRJUiILFDPHQWH GUHQDUtD KDFLD OD Galería de los Corales TXH HV HO ~QLFR SDVDMH TXH
SUHVHQWDXQFXUVRHVWDFLRQDOGHHVFDVDHQWLGDG/DFLUFXODFLyQHVGHEDMRFDXGDOQRFRQWLQXD
\GHVDSDUHFHHQ ODFRQIOXHQFLDGH ODGalería de los CoralesFRQ ODGalería PrincipalHQVX
LQWHUVHFFLyQFRQODGLDFODVDTXHGHILQHODJDOHUtD12(ODJXDGUHQDHQWUHEORTXHVGHSHTXHxR
WDPDxR\ VDOYD HO UHVDOWH TXH VHSDUD ODVGalerías Alta \Baja(Q ODGalería Baja HO DJXD
DIORUD RFDVLRQDOPHQWH ([LVWH XQ SHTXHxR PDQDQWLDOVXUJHQFLD HQ OD VDOLGD LQIHULRU GH OD
FXHYD
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


 /DVLPDHVWiIRUPDGDSRUWUHVQLYHOHVGHQRPLQDGRVNivel SuperiorMedioHInferior
9HU ILJXUDV  \  7RGRV HOORV WUD]DQ UDPSDV HVFDORQDGDV IRUPDGRV FRPELQDQGR
VXSHUILFLHVHVWUXFWXUDOHVFRQODDFXPXODFLyQGHEORTXHVVXVSHQGLGRVHQODIUDFWXUDV(OSDVR
HQWUH QLYHOHV VRQ UDPSDV GH GLUHFFLyQ QRUPDO DO SODQR GH OD IUDFWXUD SULQFLSDO GH IXHUWH
EX]DPLHQWRUHTXLULpQGRVHHOXVRGHPDWHULDOGHSURJUHVLyQYHUWLFDO&RPRHMHPSORGHVHFFLyQ
WUDQVYHUVDOSXHGHYHUVHODILJXUDFRQVWUXLGDSDUDHOPRGHODGRFOLPiWLFRGHHVWDVLPD

 Nivel Superior:
 (VWH QLYHO WLHQH XQ GHVDUUROOR GH  P FRQ XQD SHQGLHQWH PHGLD GH  \ XQ
GLiPHWUR PHGLR GH VHFFLyQ GH  P 3UHVHQWD GRV HVSDFLRV VXEWHUUiQHRV GLIHUHQWHV
FRQHFWDGRVVRODPHQWHDWUDYpVGHOSyUWLFRRDEULJRVLWXDGRDPGHSURIXQGLGDGFRQVDOLGDDO
1( \ GHILQLGRV SRU ODV GRV GLDFODVDV SULQFLSDOHV (Q HO DO]DGR GH OD ILJXUD  VH KD

)LJXUD7RSRJUDItDPRUIROyJLFDGHODVLPDGHA Furna3ODQWDPRUIROyJLFDGHVJORVDGDSRUQLYHOHV


UHSUHVHQWDGRVRODPHQWHODGLDFODVDSULQFLSDORJDOHUtD6(/DJDOHUtD12RJDOHUtDHorta da 
RaiñaGDDFFHVRDXQQLYHOGHFXHYDGHILQLGRSRUORVSODQRVGHH[IROLDFLyQGHOSOXWyQ\TXH
FRQYHUJH FRQ ODV UDPSDV TXH GHILQHQ HO QLYHO LQWHUPHGLR SHUR VLQ FRQHFWDU FRQ XQ SDVDMH
WUDQVLWDEOH
 (Q DPEDV ]RQDV VH KDQ ORFDOL]DGR IUDJPHQWRV GH YDVRV FHUiPLFRV DVRFLDGRV D
GHSyVLWRVFOiVWLFRV\GHSyVLWRVKHWHURJpQHRV
 'HVWDFDU OD SUHVHQFLD GH LQWHUHVDQWHV FRQMXQWRV GH HVSHOHRWHPDV GH ySDOR$ HQ ORV
SDVDMHVHVWUHFKRV\HQORVSHUtPHWURVGHODVDOD7DPELpQDSDUHFHQHQPLWDGGHEORTXHVTXH
FRQIRUPDQHOWHFKRPDUFDQGRSXQWRVGHFLUFXODFLyQILVXUDOYHUILJXUDG
 Nivel Intermedio:
 0RUIROyJLFDPHQWHHVWiGHILQLGRSRUYDULRVHVFDORQHVGHEORTXHV\XQSHTXHxRSR]RGH
P(OPRGHOR'DVRFLDGRDHVWHVHFWRUWLHQHXQGHVDUUROORGHPFRQXQDSHQGLHQWH
PHGLDGH\XQGLiPHWURPHGLRGHP(VWDVPHGLGDVHVWiQIXHUWHPHQWHLQIOXHQFLDGDV
SRUHOSR]R\SRUODVUDPSDVGHGHVFHQVRHQHOnivel Superior
 /D LQWHUFRQH[LyQ HQWUH ORV WUHV QLYHOHV HV XQ SR]R YHUWLFDO D IDYRU GH OD GLDFODVD
SULQFLSDO(OGHVSOD]DPLHQWRGHEORTXHV HO GHVOL]DPLHQWRGH ODMDVKDGDGR OXJDU DXQSR]R
SDUWLGRRHVFDORQDGRWUDQVYHUVDOPHQWH(OQLYHOLQWHUPHGLRFRUUHVSRQGHDXQSLVRFROJDGR
SDUFLDOPHQWH HVWUXFWXUDO \ TXH GD FRQWLQXLGDG D ODV UDPSDV GH URFD FDUWRJUDILDGDV HQ OD
JDOHUtD12GHOQLYHOVXSHULRU(QHVWHQLYHOWDPELpQVHKDQLGHQWLILFDGRIUDJPHQWRVDLVODGRV
GHYDVRVFHUiPLFRVDOJXQRVUHVWRVyVHRV\HVSHOHRWHPDVGHySDORSULQFLSDOPHQWHGHSyVLWRV
QRGXODUHVHQVXSHUILFLHVGHSHQGLHQWHSRVLWLYD
 Nivel Inferior:
 (VWHQLYHOHVHOTXHSUHVHQWDXQPD\RUGHVDUUROOROLQHDO\FRQWLQXLGDG6HDFFHGHGHVGH
HO QLYHO LQWHUPHGLR HQ XQ GHVFHQVR IUDFFLRQDGR TXH VLJXH OD GLDFODVD SULQFLSDO YHU ILJXUD
D 7RSRJUiILFDPHQWH VH FRQVLGHUDQ WUHV HVSDFLRV GLIHUHQFLDGRV /DGalería Principal
SDUWLGD SRU XQ UHVDOWH YHUWLFDO HQ GRV WUDPRV Galería Alta \Galería Baja GH P GH
GHVDUUROORWRWDOGHSHQGLHQWHPHGLD\PGHGLiPHWURPHGLRVLQFRQVLGHUDUORVWUDPRV
QRWHFKDGRVGHODGalería Baja ODGalería de los CoralesGHPGHGHVDUUROORPGH
GLiPHWURPHGLR\SHQGLHQWHPHGLD\ ODSala dos MorcegosTXHFRQIRUPDXQDUHGGH
SDVDMHVHQWUHEORTXHVGHPGHGHVDUUROORPGHGLiPHWURPHGLR\GHSHQGLHQWH
PHGLD
 /DEDVHGHOSR]RVHVLW~DDPHQODFRQIOXHQFLDGHGRVSDVDMHVXQRTXHFRQIRUPD
ODGalería Alta\VHGHVDUUROODDORODUJRGHODGLDFODVDSULQFLSDO\RWURWUDQVYHUVDOGHILQLGR
SRUHOEDVFXODPLHQWRGHJUDQGHVEORTXHV\TXHGDDFFHVRDODSala dosMorcegosHVSDFLRHQ
HOTXHDEXQGDQORVTXLUySWHURV(VWDVDODHVWiGHILQLGDSRUXQDGLDFODVDGHGLUHFFLyQ212TXH
LQWHUVHFD ODV GRV GLDFODVDV SULQFLSDOHV([LVWH XQPDQDQWLDO FXDVLSHUPDQHQWH DVRFLDGR FRQ
SODQRVGHH[IROLDFLyQ\TXHGHVDSDUHFHHQWUHODVJUDYDV\IUDJPHQWRVTXHUHOOHQDQODJDOHUtD
7RSRJUiILFDPHQWH GUHQDUtD KDFLD OD Galería de los Corales TXH HV HO ~QLFR SDVDMH TXH
SUHVHQWDXQFXUVRHVWDFLRQDOGHHVFDVDHQWLGDG/DFLUFXODFLyQHVGHEDMRFDXGDOQRFRQWLQXD
\GHVDSDUHFHHQ ODFRQIOXHQFLDGH ODGalería de los CoralesFRQ ODGalería PrincipalHQVX
LQWHUVHFFLyQFRQODGLDFODVDTXHGHILQHODJDOHUtD12(ODJXDGUHQDHQWUHEORTXHVGHSHTXHxR
WDPDxR\ VDOYD HO UHVDOWH TXH VHSDUD ODVGalerías Alta \Baja(Q ODGalería Baja HO DJXD
DIORUD RFDVLRQDOPHQWH ([LVWH XQ SHTXHxR PDQDQWLDOVXUJHQFLD HQ OD VDOLGD LQIHULRU GH OD
FXHYD
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

)LJXUDNivel InferiorGHA Furna D6HJXQGRWUDPRGHOSR]RGHGHVFHQVRDOQLYHO LQIHULRU/DEDVHGHO
SR]RVHVLWXDDPGHSURIXQGLGDGFRQUHVSHFWRDODERFDGHHQWUDGDEGalería AltaHQVXFRWDPYLVWD
HQ GLUHFFLyQ 6 6H DSUHFLDQ ODV ODMDV VXVSHQGLGDV DVRFLDGDV D OD GLDFODVD VXEYHUWLFDO TXH GHILQH OD JDOHUtD
SULQFLSDO F JDOHUtD GHOPDQDQWLDO D PGH SURIXQGLGDG/DJDOHUtD VH GHVDUUROOD HQ XQSODQRGHPDUFDGD


IROLDFLyQVXEKRUL]RQWDOTXHGHILQHHVWHSDVDMH\ODVVDODVDG\DFHQWHV(VWDJDOHUtDSUHVHQWDHODVSHFWRGHXQWXER
GHOTXHVHKDHYDFXDGRSDUFLDOPHQWHHOPDWHULDODOWHUDGR(QODSDUWHL]TXLHUGDHQHOFRQWDFWRHQWUHEORTXHVVH
DSUHFLDXQDSHTXHxDFRODGDGHSLJRWLWD

 /DGalería AltaHVODPiVDPSOLD\DOFDQ]DHVSDFLRVDPSOLRVLQFOXVLYHFRQFKLPHQHDV
GHPGHDOWXUDTXHFRQHFWDQFRQHOVHFWRU12GHONivel Superior
 0RUIROyJLFDPHQWH HV OD JDOHUtD PiV LQWHUHVDQWH GH OD VLPD 3XHGH DSUHFLDUVH OD
HVWUXFWXUDGHH[IROLDFLyQGHOJUDQLWRHQYDULRVSXQWRVGHODJDOHUtDPDUFDQGRSUHFLVDPHQWHHO
EX]DPLHQWRPHGLR GH ORV QLYHOHV7DPELpQ VH DSUHFLD FRPR ORV WHFKRV HVWiQ IRUPDGRV SRU
EORTXHVFDtGRVHQODGLDFODVDSHURWDPELpQFRPRH[LVWHQODMDVVXVSHQGLGDVDVRFLDGDVFRQOD
SURSLDGLDFODVDYHUILJXUDE2WURGHORVUDVJRVPiVUHSUHVHQWDWLYRVHVHOWUDPRDOWRGH
HVWDJDOHUtDHQWUHODVFRWDVP\PYHUILJXUDF3UHVHQWDHODVSHFWRGHXQSURWR
WXERRnotche GHILQLGRHQXQDEDQGDGH FL]DOODR IROLDFLyQ VXEKRUL]RQWDO FRQXQDPDUFDGD
DOWHUDFLyQ/LPLWDDO66(FRQ ODSDUHGFRQWLQXDGH ODGLDFODVDSULQFLSDO$O IRQGRH[LVWHXQ
WXERPDQDQWLDOHVWDFLRQDOGHSHTXHxRGLiPHWURGHVDUUROODGRHQODLQWHUVHFFLyQGHXQDILVXUD
YHUWLFDO FRQ HVWD EDQGD SRU ODYDGR \ HYDFXDFLyQ GH ORV PDWHULDOHV DOWHUDGRV (O UHVWR GHO
WUDPRGHHVWHSDVDMHSRGUtDKDEHUVHRULJLQDGRDSDUWLUGHODPLVPDWXELILFDFLyQOLPLWDQGRVX
GHVDUUROORHQVHFFLyQDORVSODQRVPiVUHVLVWHQWHVTXHORFRQILQDQWHFKR\PXURGHODEDQGD
GHFL]DOODSDUHGFRQWLQXDGHODGLDFODVDSULQFLSDO3RUVXFRQWLQXLGDGHVXQRGHORVSXQWRV
GyQGHVHHPSOD]yXQRGHORVWHUPRUHJLVWUDGRUHVSDUDHOHVWXGLRPLFURFOLPiWLFRGHODFXHYD
 /D LQWHUVHFFLyQ GH ODGalería Alta FRQ OD Sala dos Morcegos FRQILJXUD XQ HVSDFLR
DUTXHROyJLFDPHQWHLQWHUHVDQWHGyQGHVHKDQLGHQWLILFDGRPDWHULDOHVOtWLFRVD]XHODVSXOLGDV\
IUDJPHQWRVGHYDVRVFHUiPLFRV(QXQRGHORVUHVDOWHVTXHFRPXQLFDODGalería AltaFRQOD
Galería de los CoralesVHKDORFDOL]DGRWDPELpQPDWHULDOOtWLFR9HUILJXUD/DFDYLGDG
KDVXIULGRLPSDFWRDPELHQWDOHQYDULDV]RQDVGHELGRDORVYLVLWDQWHVSLQWDGDVHWF\DOJXQRV
PDWHULDOHVKDQVLGRUHPRYLGRVRKDQGHVDSDUHFLGR



 2WUR GH ORV HOHPHQWRV D GHVWDFDU HV OD SUHVHQFLD GH HVSHOHRWHPDV GH ySDOR$ /D
Galería de los Corales SUHVHQWD QXPHURVDV VXSHUILFLHV GH SHQGLHQWH SRVLWLYD FXELHUWDV HQ
]RQDV HOHYDGDV VREUH OD FLUFXODFLyQ HVWDFLRQDO GH DJXD SRU IRUPDV SUHGRPLQDQWHPHQWH
QRGXODUHV /D Galería Alta \ OD Sala dos Morcegos VH FDUDFWHUL]DQ SRU ORV FRQMXQWRV GH
HVSHOHRWHPDVIRUPDQGRPDQWRVgrass-shapedYHUILJXUDE

)LJXUD0DWHULDOHVDUTXHROyJLFRVin situHQOD]RQDGHLQWHUVHFFLyQGHODGalería Alta FRQODGalería de los
CoralesD\FRQODESala de Os Morcegos
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

)LJXUDNivel InferiorGHA Furna D6HJXQGRWUDPRGHOSR]RGHGHVFHQVRDOQLYHO LQIHULRU/DEDVHGHO
SR]RVHVLWXDDPGHSURIXQGLGDGFRQUHVSHFWRDODERFDGHHQWUDGDEGalería AltaHQVXFRWDPYLVWD
HQ GLUHFFLyQ 6 6H DSUHFLDQ ODV ODMDV VXVSHQGLGDV DVRFLDGDV D OD GLDFODVD VXEYHUWLFDO TXH GHILQH OD JDOHUtD
SULQFLSDO F JDOHUtD GHOPDQDQWLDO D PGH SURIXQGLGDG/DJDOHUtD VH GHVDUUROOD HQ XQSODQRGHPDUFDGD


IROLDFLyQVXEKRUL]RQWDOTXHGHILQHHVWHSDVDMH\ODVVDODVDG\DFHQWHV(VWDJDOHUtDSUHVHQWDHODVSHFWRGHXQWXER
GHOTXHVHKDHYDFXDGRSDUFLDOPHQWHHOPDWHULDODOWHUDGR(QODSDUWHL]TXLHUGDHQHOFRQWDFWRHQWUHEORTXHVVH
DSUHFLDXQDSHTXHxDFRODGDGHSLJRWLWD

 /DGalería AltaHVODPiVDPSOLD\DOFDQ]DHVSDFLRVDPSOLRVLQFOXVLYHFRQFKLPHQHDV
GHPGHDOWXUDTXHFRQHFWDQFRQHOVHFWRU12GHONivel Superior
 0RUIROyJLFDPHQWH HV OD JDOHUtD PiV LQWHUHVDQWH GH OD VLPD 3XHGH DSUHFLDUVH OD
HVWUXFWXUDGHH[IROLDFLyQGHOJUDQLWRHQYDULRVSXQWRVGHODJDOHUtDPDUFDQGRSUHFLVDPHQWHHO
EX]DPLHQWRPHGLR GH ORV QLYHOHV7DPELpQ VH DSUHFLD FRPR ORV WHFKRV HVWiQ IRUPDGRV SRU
EORTXHVFDtGRVHQODGLDFODVDSHURWDPELpQFRPRH[LVWHQODMDVVXVSHQGLGDVDVRFLDGDVFRQOD
SURSLDGLDFODVDYHUILJXUDE2WURGHORVUDVJRVPiVUHSUHVHQWDWLYRVHVHOWUDPRDOWRGH
HVWDJDOHUtDHQWUHODVFRWDVP\PYHUILJXUDF3UHVHQWDHODVSHFWRGHXQSURWR
WXERRnotche GHILQLGRHQXQDEDQGDGH FL]DOODR IROLDFLyQ VXEKRUL]RQWDO FRQXQDPDUFDGD
DOWHUDFLyQ/LPLWDDO66(FRQ ODSDUHGFRQWLQXDGH ODGLDFODVDSULQFLSDO$O IRQGRH[LVWHXQ
WXERPDQDQWLDOHVWDFLRQDOGHSHTXHxRGLiPHWURGHVDUUROODGRHQODLQWHUVHFFLyQGHXQDILVXUD
YHUWLFDO FRQ HVWD EDQGD SRU ODYDGR \ HYDFXDFLyQ GH ORV PDWHULDOHV DOWHUDGRV (O UHVWR GHO
WUDPRGHHVWHSDVDMHSRGUtDKDEHUVHRULJLQDGRDSDUWLUGHODPLVPDWXELILFDFLyQOLPLWDQGRVX
GHVDUUROORHQVHFFLyQDORVSODQRVPiVUHVLVWHQWHVTXHORFRQILQDQWHFKR\PXURGHODEDQGD
GHFL]DOODSDUHGFRQWLQXDGHODGLDFODVDSULQFLSDO3RUVXFRQWLQXLGDGHVXQRGHORVSXQWRV
GyQGHVHHPSOD]yXQRGHORVWHUPRUHJLVWUDGRUHVSDUDHOHVWXGLRPLFURFOLPiWLFRGHODFXHYD
 /D LQWHUVHFFLyQ GH ODGalería Alta FRQ OD Sala dos Morcegos FRQILJXUD XQ HVSDFLR
DUTXHROyJLFDPHQWHLQWHUHVDQWHGyQGHVHKDQLGHQWLILFDGRPDWHULDOHVOtWLFRVD]XHODVSXOLGDV\
IUDJPHQWRVGHYDVRVFHUiPLFRV(QXQRGHORVUHVDOWHVTXHFRPXQLFDODGalería AltaFRQOD
Galería de los CoralesVHKDORFDOL]DGRWDPELpQPDWHULDOOtWLFR9HUILJXUD/DFDYLGDG
KDVXIULGRLPSDFWRDPELHQWDOHQYDULDV]RQDVGHELGRDORVYLVLWDQWHVSLQWDGDVHWF\DOJXQRV
PDWHULDOHVKDQVLGRUHPRYLGRVRKDQGHVDSDUHFLGR



 2WUR GH ORV HOHPHQWRV D GHVWDFDU HV OD SUHVHQFLD GH HVSHOHRWHPDV GH ySDOR$ /D
Galería de los Corales SUHVHQWD QXPHURVDV VXSHUILFLHV GH SHQGLHQWH SRVLWLYD FXELHUWDV HQ
]RQDV HOHYDGDV VREUH OD FLUFXODFLyQ HVWDFLRQDO GH DJXD SRU IRUPDV SUHGRPLQDQWHPHQWH
QRGXODUHV /D Galería Alta \ OD Sala dos Morcegos VH FDUDFWHUL]DQ SRU ORV FRQMXQWRV GH
HVSHOHRWHPDVIRUPDQGRPDQWRVgrass-shapedYHUILJXUDE

)LJXUD0DWHULDOHVDUTXHROyJLFRVin situHQOD]RQDGHLQWHUVHFFLyQGHODGalería Alta FRQODGalería de los
CoralesD\FRQODESala de Os Morcegos
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
 /DGalería Baja HV OD SURORQJDFLyQ GH ODGalería Alta SHUR GLVFXUUH VHPLWHFKDGD D
PRGRGHILVXUDDELHUWDTXHVDOHDODYHUWLHQWHGHODPRQWDxDHQODFRWDPFRQUHVSHFWRDOD
HQWUDGDSULQFLSDO

 (VTXHPDHVWUXFWXUDO
 /DFDYLGDGVHKDGHVDUUROODHQODLQWHUVHFFLyQGHYDULDVIDPLOLDVGHIUDFWXUDVGHODTXH
ODVSULQFLSDOHVSRUVXGHVDUUROORSUHVHQWDQXQDGLUHFFLyQPHGLD1(FRQEX]DPLHQWR
1( \ XQD GLUHFFLyQ 1( /D ILJXUD  PXHVWUD OD GLVWULEXFLyQ HQ ORQJLWXG
WRSRJUDILDGDDGHODVGLVFRQWLQXLGDGHVTXHGHILQHQHVWHVLVWHPD


 ([LVWH XQD WHUFHUD IDPLOLD RUWRJRQDO D ODV DQWHULRUHV GH GLUHFFLyQ6(\ EX]DPLHQWR
PHGLR1(TXHGHILQHODSDUWLFLyQGHODVUDPSDVHQODJDOHUtD62GHONivel Superior\
WDPELpQORVFRODSVRVGHODSala dos Morcegos.
 $SDUHFHQ WXELILFDFLRQHV DVRFLDGDV FRQ ODV GLVFRQWLQXLGDGHV VXEYHUWLFDOHVYHUWLFDOHV
1( \ (1( JXLDGDV SRU GLVFRQWLQXLGDGHV VXEKRUL]RQWDOHV TXH ORFDOPHQWH SUHVHQWDQ
EX]DPLHQWRVGHXQRV
 6H KDQ REVHUYDGR WDPELpQ IRUPDV GH DOWHUDFLyQ LQFLSLHQWHV DGDSWDGDV D SODQRV GH
H[IROLDFLyQ FRQ EX]DPLHQWR 1( \ TXH SUHVHQWDQ HVSDFLDPLHQWR YDULDEOH LQFOXVR
PpWULFR (O iQJXOR GH EX]DPLHQWR WDPELpQ HV YDULDEOH YHUWLFDOL]iQGRVH HQ GLUHFFLyQ DO
HVFDUSHGHOLQVHOEHUJ

 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 (Q OD GHVFULSFLyQ VH KDQ VHxDODGR ORVPDQDQWLDOHV HVWDFLRQDOHV LGHQWLILFDGRV 6H KD
GHVFULWRVXIDWDGHFRQWLQXLGDGGHVWDFDQGRVXFRQYHUJHQFLDDODGLDFODVDTXHGHILQHODGalería 
Principal.
 /DVXUJHQFLDVHSURGXFHHQODVDOLGDLQIHULRUGHODVLPD(QORVHVSDFLRVLQWHUPHGLRVHO
DJXD VH LQILOWUDHQWUH ORVGHSyVLWRVDQJXORVRV\GHFODVWRV\QRSUHVHQWDFRQWLQXLGDG VDOYR
HVWDFLRQDOPHQWHHQODGalería de los Corales
 $VRFLDGRFRQODV]RQDVK~PHGDVHQHOUHVDOWHGHODGalería Alta-Galería BajaDSDUHFH
HOPXVJROXPLQRVRSchistostega pennata

)LJXUD'LDJUDPD URVDGHGLVFRQWLQXLGDGHVD FDOFXODGD VREUH OD VXPDGHGHVDUUROOR WRSRJUDILDGRHQ
FDGDGLUHFFLyQ3UHGRPLQDQFODUDPHQWHORVSDVDMHV1((1(VLELHQH[LVWHQSDVDMHVWUDQVYHUVDOHVGHGLUHFFLRQHV
6\6(



)LJXUD(VSHORWHPDVGHySDOR$GH ODSima de A Furna D&RQMXQWRGHIRUPDVDFLFXODUHVHQ ODGalería
AltaNivel inferior E FRQMXQWR GH IRUPDV FLOtQGULFDV \ QRGXODUHV GHVDUUROODGDV HQ XQD MXQWD VXEKRUL]RQWDO
/RFDOL]DGDVHQODFRQYHUJHQFLDGHODVGRVJUDQGHVGLDFODVDVTXHGHILQHQHOVLVWHPD/DVIRWRJUDItDVVRQDQDJOLIRV
URMRFtDQ

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
 /DGalería Baja HV OD SURORQJDFLyQ GH ODGalería Alta SHUR GLVFXUUH VHPLWHFKDGD D
PRGRGHILVXUDDELHUWDTXHVDOHDODYHUWLHQWHGHODPRQWDxDHQODFRWDPFRQUHVSHFWRDOD
HQWUDGDSULQFLSDO

 (VTXHPDHVWUXFWXUDO
 /DFDYLGDGVHKDGHVDUUROODHQODLQWHUVHFFLyQGHYDULDVIDPLOLDVGHIUDFWXUDVGHODTXH
ODVSULQFLSDOHVSRUVXGHVDUUROORSUHVHQWDQXQDGLUHFFLyQPHGLD1(FRQEX]DPLHQWR
1( \ XQD GLUHFFLyQ 1( /D ILJXUD  PXHVWUD OD GLVWULEXFLyQ HQ ORQJLWXG
WRSRJUDILDGDDGHODVGLVFRQWLQXLGDGHVTXHGHILQHQHVWHVLVWHPD


 ([LVWH XQD WHUFHUD IDPLOLD RUWRJRQDO D ODV DQWHULRUHV GH GLUHFFLyQ6(\ EX]DPLHQWR
PHGLR1(TXHGHILQHODSDUWLFLyQGHODVUDPSDVHQODJDOHUtD62GHONivel Superior\
WDPELpQORVFRODSVRVGHODSala dos Morcegos.
 $SDUHFHQ WXELILFDFLRQHV DVRFLDGDV FRQ ODV GLVFRQWLQXLGDGHV VXEYHUWLFDOHVYHUWLFDOHV
1( \ (1( JXLDGDV SRU GLVFRQWLQXLGDGHV VXEKRUL]RQWDOHV TXH ORFDOPHQWH SUHVHQWDQ
EX]DPLHQWRVGHXQRV
 6H KDQ REVHUYDGR WDPELpQ IRUPDV GH DOWHUDFLyQ LQFLSLHQWHV DGDSWDGDV D SODQRV GH
H[IROLDFLyQ FRQ EX]DPLHQWR 1( \ TXH SUHVHQWDQ HVSDFLDPLHQWR YDULDEOH LQFOXVR
PpWULFR (O iQJXOR GH EX]DPLHQWR WDPELpQ HV YDULDEOH YHUWLFDOL]iQGRVH HQ GLUHFFLyQ DO
HVFDUSHGHOLQVHOEHUJ

 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 (Q OD GHVFULSFLyQ VH KDQ VHxDODGR ORVPDQDQWLDOHV HVWDFLRQDOHV LGHQWLILFDGRV 6H KD
GHVFULWRVXIDWDGHFRQWLQXLGDGGHVWDFDQGRVXFRQYHUJHQFLDDODGLDFODVDTXHGHILQHODGalería 
Principal.
 /DVXUJHQFLDVHSURGXFHHQODVDOLGDLQIHULRUGHODVLPD(QORVHVSDFLRVLQWHUPHGLRVHO
DJXD VH LQILOWUDHQWUH ORVGHSyVLWRVDQJXORVRV\GHFODVWRV\QRSUHVHQWDFRQWLQXLGDG VDOYR
HVWDFLRQDOPHQWHHQODGalería de los Corales
 $VRFLDGRFRQODV]RQDVK~PHGDVHQHOUHVDOWHGHODGalería Alta-Galería BajaDSDUHFH
HOPXVJROXPLQRVRSchistostega pennata

)LJXUD'LDJUDPD URVDGHGLVFRQWLQXLGDGHVD FDOFXODGD VREUH OD VXPDGHGHVDUUROOR WRSRJUDILDGRHQ
FDGDGLUHFFLyQ3UHGRPLQDQFODUDPHQWHORVSDVDMHV1((1(VLELHQH[LVWHQSDVDMHVWUDQVYHUVDOHVGHGLUHFFLRQHV
6\6(



)LJXUD(VSHORWHPDVGHySDOR$GH ODSima de A Furna D&RQMXQWRGHIRUPDVDFLFXODUHVHQ ODGalería
AltaNivel inferior E FRQMXQWR GH IRUPDV FLOtQGULFDV \ QRGXODUHV GHVDUUROODGDV HQ XQD MXQWD VXEKRUL]RQWDO
/RFDOL]DGDVHQODFRQYHUJHQFLDGHODVGRVJUDQGHVGLDFODVDVTXHGHILQHQHOVLVWHPD/DVIRWRJUDItDVVRQDQDJOLIRV
URMRFtDQ

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
 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 /RV GHSyVLWRV FOiVWLFRV \ KHWHURJpQHRV HVWiQ IRUPDGRV SRU OD DFXPXODFLyQ GH
IUDJPHQWRVDQJXORVRVGHURFD\SRUORVPDWHULDOHVGLVJUHJDGRV\ODYDGRVHQORVFRQGXFWRV\
IUHQWHVGHDOWHUDFLyQ3RUORJHQHUDODSDUHFHQFRPRJUDYHUDVHVFDORQDGDVGHGLYHUVDSRWHQFLD
/DV JUDYDV HVWiQ IRUPDGDV SULQFLSDOPHQWH SRU FXDU]R \ SRU ORV IHQRFULVWDOHV GH IHOGHVSDWR
GLVJUHJDGRVGHOJUDQLWRSRUILURLGH
 (Q ORVQLYHOHVDOWRVDSDUHFHQPDWHULDOHVRUJiQLFRVFRQGLYHUVRJUDGRGHGHJUDGDFLyQ
KXPXVKRMDUDVFD«



 7DPELpQVHKDQORFDOL]DGRSHTXHxRVGHSyVLWRVGHSLJRWLWDFRODGDVDSDUHQWHPHQWHHQ
SURFHVR GH FUHFLPLHQWR FXELHUWDV SRU FDPSRV GH PLFURJRXUV PLOLPpWULFRV 3UHVHQWDQ XQD
FRORUDFLyQ PX\ RVFXUD (Q VXV SUR[LPLGDGHV H[LVWHQ FRORQLDV GH TXLUySWHURV \ JXDQR QR
GHVFDUWiQGRVHSRUWDQWRTXHHOGHSyVLWRSXHGDFRQWHQHUWDPELpQPLQHUDOHVIRVIDWDGRV
 'HVWDFDQ HVSHFLDOPHQWH ORV GHSyVLWRV GH ySDOR$ TXH DGHPiV SUHVHQWDQ FRQMXQWRV
PX\ELHQGHVDUUROODGRV WDQWRHQHVWDVLPDFRPRHQRWUDVFXHYDVGH ILVXUDSUy[LPDV(Q ODV
VXSHUILFLHVKRUL]RQWDOHVRGHSHQGLHQWHSRVLWLYDVHIRUPDQFRVWUDVSHTXHxDVFRODGDV\IRUPDV
QRGXODUHV 7DPELpQ HQ VXSHUILFLHV VXEKRUL]RQWDOHV DSDUHFHQ IRUPDV FLOtQGULFDV FRQ F~VSLGH

)LJXUD(VSHORWHPDVGHySDOR$GHO FornoFXHYDGHILVXUDSDUHMDVLWXDGDDO1GHA FurnaD0DQWRGH
IRUPDV FLOtQGULFDV UDPLILFDGDV E GHSyVLWR WDPELpQ WLSR PDQWR HQ WHFKR SUy[LPR D XQ SHTXHxR GLTXH /D
FRORUDFLyQRVFXUDHVGHELGDDODFRQFHQWUDFLyQGHKXPHGDGF\GGHWDOOHVzoomGHOSULPHUGHSyVLWRGyQGHVH
DSUHFLDODJHRPHWUtDHUUiWLFDGHFUHFLPLHQWRGHHVWDVIRUPDV/DVIRWRJUDItDVVRQDQDJOLIRVURMRFtDQFRPSXHVWRV
DSDUWLUGHXQSDUHVWHUHRJUiILFRUHDOL]DGRFRQOX]EODQFD.\VLQIODVK/RVGHSyVLWRVGHySDOR$VHKDQ
IRWRJUDILDGRHQO FornoHQOXJDUGHHQA FurnaSRUIDFLOLGDGGHDFFHVR\FRPRGLGDGGHOHVSDFLRGHWUDEDMR


PX\PDUFDGDSRUHOFDPELRGHFRORUDFLyQSUHVHQFLDGHPDFODVGHGLYHUVRVPLQHUDOHV(QORV
WHFKRVSUHGRPLQDQORVPDQWRVWLSRgrass-shapedFRQIRUPDVDFLFXODGDVDPRGRGHSVHXGR
DQWRGLWDVRFRQUDPLILFDFLyQIUDFWDORLGHDPRGRGHSVHXGRKHOLFWLWDV/DVILJXUDV\
LQFOX\HQ YDULDV IRWRJUDItDV DQDJOLIDV URMRFtDQ 6H KDQ LQFOXLGR HVWDV OiPLQDV GH HIHFWR
HVWHUHVFySLFRSDUDIDFLOLWDUODSHUFHSFLyQGHODPRUIRORJtDGHORVHVSHOHRWHPDV

 *pQHVLV\HYROXFLyQGHODFXHYD
 'HVGHXQSXQWRGHYLVWDHVSHOHRJHQpWLFRODPD\RUtDGHODVFDYLGDGHVGHILVXUDSDUHFHQ
HVWDU DVRFLDGDV D PRYLPLHQWRV JUDYLWDFLRQDOHV HQ YHUWLHQWHV FUHHS URFRVR R D SURFHVRV
JHRWHFWyQLFRV (Q HVWH FDVR OD FXHYD GH ILVXUD HV QRUPDO D OD YHUWLHQWH GHVFDUWiQGRVH XQ
EDVFXODPLHQWR GHO PDFL]R HQ OD ODGHUD \ QRV LQFOLQDPRV D SHQVDU HQ XQ SURFHVR GH FUHHS
URFRVRRWDOYH]LQFOXVRWRSSOLQJ
 6HKDREVHUYDGRXQSURFHVRGHHYDFXDFLyQGHORVPDWHULDOHVDOWHUDGRV\GLVJUHJDGRV
HQ SURIXQGLGDG HYDFXDFLyQ SURPRYLGD SRU HO GUHQDMH GH OD HVFRUUHQWtD D WUDYpV GH ODV
GLVFRQWLQXLGDGHV DVRFLDGDV D OD HVWUXFWXUD GH ODMDV \ FLUFXODQGR D IDYRU GH ODV GLDFODVDV
SULQFLSDOHVGHGLUHFFLyQ1(
 (OODYDGRGHHVWRVPDWHULDOHVSDUHFHKDEHUGDGRRULJHQDHVSDFLRVYDFtRVSURIXQGRV
TXH D VX YH] KDQ SHUPLWLGR HO DFRPRGDPLHQWR GH ORV EORTXHV VXSHULRUHV EXVFDQGR XQD
SRVLFLyQGHHTXLOLEULR(OHVSDFLDPLHQWRGHODVGLVFRQWLQXLGDGHVVXEYHUWLFDOHVKDIDFLOLWDGRHO
FRODSVRGHEyYHGDV\WHFKRVSHUPLWLHQGRHOPRYLPLHQWRGHJUDQGHVEORTXHV

 6LVWHPDVHVWUXFWXUDOHVFRQFXUVRDFWLYR(OVLVWHPDGHO Folón
 (O VLVWHPD GH O Folón HV XQD FDYLGDG HVWUXFWXUDO DVRFLDGD D IUDFWXUDV FRQ
GHVSOD]DPLHQWR FX\R SODQR GH IDOOD VH DGDSWD D OD GLUHFFLyQ 1( FRLQFLGHQWH FRQ ODV
GLUHFFLRQHVGHORVGHVJDUUHVWDUGLKHUFtQLFRVHQHOiUHD(VWHVLVWHPDFDQDOL]DHOFXUVRGHOUtR
GH$5HJDDVXSDVRSRUODSREODFLyQGH)UDJRVHOR&RUX[R9LJRWULEXWDULRGHOUtR/DJDUHV
TXHGHVHPERFDHQODUtDGH9LJRDHVFDVRVNLOyPHWURV
 (OFDQDOVXEWHUUiQHRSUHVHQWDXQDHVWUXFWXUDLQFLVDHQFDxRQDGDFXUVRSROLFtFOLFRFRQ
GHVSOD]DPLHQWRV \ HQFDMRQDPLHQWRV VXFHVLYRV OR TXH SHUPLWH REVHUYDU XQD VXFHVLyQ GH
QLYHOHV IyVLOHV WUDPRV GH FXUVR DEDQGRQDGRV \ FROJDGRV HQ GLYHUVDV FRWDV D OR ODUJR GHO
VLVWHPD
 (VWH DSDUWDGR HV XQD VtQWHVLV \ DFWXDOL]DFLyQ GH WUDEDMRV SUHYLRV (Q 9$48(,52
 VH KD HVWXGLDGR OD DGDSWDFLyQ GH OD UHG GH GUHQDMH VXEWHUUiQHD GH HVWH VLVWHPD GH
FDYLGDGHVDODVIDPLOLDVGHGLVFRQWLQXLGDGHVYHUWLFDOHVTXHDIHFWDQDOPDFL]R3RVWHULRUPHQWH
9$48(,52 HW DO  VH KDQ DQDOL]DGR ODVPRUIRORJtDV SUHVHQWHV HQ OD FDYLGDG FRQ HO
REMHWR GH GHWHUPLQDU ORV WLSRV GH SDVDMH H[LVWHQWHV FODVLILFDQGR ORV FRQGXFWRV IyVLOHV \
DFWLYRV SULQFLSDOPHQWH FRPR IUHiWLFRLQFLVRV SHUILOHV WLSR key-hole \ YDGRVRV 7RPDQGR
FRPREDVHODWRSRJUDItDVXEWHUUiQHDH[LVWHQWH9$48(,52HWDO
VH KD HIHFWXDGR XQD FRPSRVLFLyQ \  HVWXGLR GH ODV VHFFLRQHV WUDQVYHUVDOHV FRPSOHMDV GHO
FDxyQ\FDQDO VXEWHUUiQHR FRQHOREMHWRGHFRUUHODFLRQDU ORVGLVWLQWRVSDVDMHV FRQGXFWRV\
JUXSRV PRUIRJHQpWLFRV SDUD SRGHU UHSUHVHQWDU \ FRQFUHWDU GHVGH XQ SXQWR GH YLVWD
JHRPRUIROyJLFR OD HVWUXFWXUD \ H[WHQVLyQ GH ORV GLVWLQWRV SDOHRQLYHOHV RFXOWRV EDMR OD
DFXPXODFLyQGHEORTXHV(OWUDEDMRVHFRPSOHWyGHVDUUROODQGRXQSRVLEOHPRGHORUHJUHVLYRGH
GHVDUUROOR \ HYROXFLyQ GH OD FDYLGDG (O HVTXHPD ILQDO GLVWLQJXH KDVWD VHLV QLYHOHV FLQFR
IyVLOHV/////\XQRDFWLYR/\VXUHODFLyQFRQODHVWUXFWXUDGHOPDFL]R

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
 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 /RV GHSyVLWRV FOiVWLFRV \ KHWHURJpQHRV HVWiQ IRUPDGRV SRU OD DFXPXODFLyQ GH
IUDJPHQWRVDQJXORVRVGHURFD\SRUORVPDWHULDOHVGLVJUHJDGRV\ODYDGRVHQORVFRQGXFWRV\
IUHQWHVGHDOWHUDFLyQ3RUORJHQHUDODSDUHFHQFRPRJUDYHUDVHVFDORQDGDVGHGLYHUVDSRWHQFLD
/DV JUDYDV HVWiQ IRUPDGDV SULQFLSDOPHQWH SRU FXDU]R \ SRU ORV IHQRFULVWDOHV GH IHOGHVSDWR
GLVJUHJDGRVGHOJUDQLWRSRUILURLGH
 (Q ORVQLYHOHVDOWRVDSDUHFHQPDWHULDOHVRUJiQLFRVFRQGLYHUVRJUDGRGHGHJUDGDFLyQ
KXPXVKRMDUDVFD«



 7DPELpQVHKDQORFDOL]DGRSHTXHxRVGHSyVLWRVGHSLJRWLWDFRODGDVDSDUHQWHPHQWHHQ
SURFHVR GH FUHFLPLHQWR FXELHUWDV SRU FDPSRV GH PLFURJRXUV PLOLPpWULFRV 3UHVHQWDQ XQD
FRORUDFLyQ PX\ RVFXUD (Q VXV SUR[LPLGDGHV H[LVWHQ FRORQLDV GH TXLUySWHURV \ JXDQR QR
GHVFDUWiQGRVHSRUWDQWRTXHHOGHSyVLWRSXHGDFRQWHQHUWDPELpQPLQHUDOHVIRVIDWDGRV
 'HVWDFDQ HVSHFLDOPHQWH ORV GHSyVLWRV GH ySDOR$ TXH DGHPiV SUHVHQWDQ FRQMXQWRV
PX\ELHQGHVDUUROODGRV WDQWRHQHVWDVLPDFRPRHQRWUDVFXHYDVGH ILVXUDSUy[LPDV(Q ODV
VXSHUILFLHVKRUL]RQWDOHVRGHSHQGLHQWHSRVLWLYDVHIRUPDQFRVWUDVSHTXHxDVFRODGDV\IRUPDV
QRGXODUHV 7DPELpQ HQ VXSHUILFLHV VXEKRUL]RQWDOHV DSDUHFHQ IRUPDV FLOtQGULFDV FRQ F~VSLGH

)LJXUD(VSHORWHPDVGHySDOR$GHO FornoFXHYDGHILVXUDSDUHMDVLWXDGDDO1GHA FurnaD0DQWRGH
IRUPDV FLOtQGULFDV UDPLILFDGDV E GHSyVLWR WDPELpQ WLSR PDQWR HQ WHFKR SUy[LPR D XQ SHTXHxR GLTXH /D
FRORUDFLyQRVFXUDHVGHELGDDODFRQFHQWUDFLyQGHKXPHGDGF\GGHWDOOHVzoomGHOSULPHUGHSyVLWRGyQGHVH
DSUHFLDODJHRPHWUtDHUUiWLFDGHFUHFLPLHQWRGHHVWDVIRUPDV/DVIRWRJUDItDVVRQDQDJOLIRVURMRFtDQFRPSXHVWRV
DSDUWLUGHXQSDUHVWHUHRJUiILFRUHDOL]DGRFRQOX]EODQFD.\VLQIODVK/RVGHSyVLWRVGHySDOR$VHKDQ
IRWRJUDILDGRHQO FornoHQOXJDUGHHQA FurnaSRUIDFLOLGDGGHDFFHVR\FRPRGLGDGGHOHVSDFLRGHWUDEDMR


PX\PDUFDGDSRUHOFDPELRGHFRORUDFLyQSUHVHQFLDGHPDFODVGHGLYHUVRVPLQHUDOHV(QORV
WHFKRVSUHGRPLQDQORVPDQWRVWLSRgrass-shapedFRQIRUPDVDFLFXODGDVDPRGRGHSVHXGR
DQWRGLWDVRFRQUDPLILFDFLyQIUDFWDORLGHDPRGRGHSVHXGRKHOLFWLWDV/DVILJXUDV\
LQFOX\HQ YDULDV IRWRJUDItDV DQDJOLIDV URMRFtDQ 6H KDQ LQFOXLGR HVWDV OiPLQDV GH HIHFWR
HVWHUHVFySLFRSDUDIDFLOLWDUODSHUFHSFLyQGHODPRUIRORJtDGHORVHVSHOHRWHPDV

 *pQHVLV\HYROXFLyQGHODFXHYD
 'HVGHXQSXQWRGHYLVWDHVSHOHRJHQpWLFRODPD\RUtDGHODVFDYLGDGHVGHILVXUDSDUHFHQ
HVWDU DVRFLDGDV D PRYLPLHQWRV JUDYLWDFLRQDOHV HQ YHUWLHQWHV FUHHS URFRVR R D SURFHVRV
JHRWHFWyQLFRV (Q HVWH FDVR OD FXHYD GH ILVXUD HV QRUPDO D OD YHUWLHQWH GHVFDUWiQGRVH XQ
EDVFXODPLHQWR GHO PDFL]R HQ OD ODGHUD \ QRV LQFOLQDPRV D SHQVDU HQ XQ SURFHVR GH FUHHS
URFRVRRWDOYH]LQFOXVRWRSSOLQJ
 6HKDREVHUYDGRXQSURFHVRGHHYDFXDFLyQGHORVPDWHULDOHVDOWHUDGRV\GLVJUHJDGRV
HQ SURIXQGLGDG HYDFXDFLyQ SURPRYLGD SRU HO GUHQDMH GH OD HVFRUUHQWtD D WUDYpV GH ODV
GLVFRQWLQXLGDGHV DVRFLDGDV D OD HVWUXFWXUD GH ODMDV \ FLUFXODQGR D IDYRU GH ODV GLDFODVDV
SULQFLSDOHVGHGLUHFFLyQ1(
 (OODYDGRGHHVWRVPDWHULDOHVSDUHFHKDEHUGDGRRULJHQDHVSDFLRVYDFtRVSURIXQGRV
TXH D VX YH] KDQ SHUPLWLGR HO DFRPRGDPLHQWR GH ORV EORTXHV VXSHULRUHV EXVFDQGR XQD
SRVLFLyQGHHTXLOLEULR(OHVSDFLDPLHQWRGHODVGLVFRQWLQXLGDGHVVXEYHUWLFDOHVKDIDFLOLWDGRHO
FRODSVRGHEyYHGDV\WHFKRVSHUPLWLHQGRHOPRYLPLHQWRGHJUDQGHVEORTXHV

 6LVWHPDVHVWUXFWXUDOHVFRQFXUVRDFWLYR(OVLVWHPDGHO Folón
 (O VLVWHPD GH O Folón HV XQD FDYLGDG HVWUXFWXUDO DVRFLDGD D IUDFWXUDV FRQ
GHVSOD]DPLHQWR FX\R SODQR GH IDOOD VH DGDSWD D OD GLUHFFLyQ 1( FRLQFLGHQWH FRQ ODV
GLUHFFLRQHVGHORVGHVJDUUHVWDUGLKHUFtQLFRVHQHOiUHD(VWHVLVWHPDFDQDOL]DHOFXUVRGHOUtR
GH$5HJDDVXSDVRSRUODSREODFLyQGH)UDJRVHOR&RUX[R9LJRWULEXWDULRGHOUtR/DJDUHV
TXHGHVHPERFDHQODUtDGH9LJRDHVFDVRVNLOyPHWURV
 (OFDQDOVXEWHUUiQHRSUHVHQWDXQDHVWUXFWXUDLQFLVDHQFDxRQDGDFXUVRSROLFtFOLFRFRQ
GHVSOD]DPLHQWRV \ HQFDMRQDPLHQWRV VXFHVLYRV OR TXH SHUPLWH REVHUYDU XQD VXFHVLyQ GH
QLYHOHV IyVLOHV WUDPRV GH FXUVR DEDQGRQDGRV \ FROJDGRV HQ GLYHUVDV FRWDV D OR ODUJR GHO
VLVWHPD
 (VWH DSDUWDGR HV XQD VtQWHVLV \ DFWXDOL]DFLyQ GH WUDEDMRV SUHYLRV (Q 9$48(,52
 VH KD HVWXGLDGR OD DGDSWDFLyQ GH OD UHG GH GUHQDMH VXEWHUUiQHD GH HVWH VLVWHPD GH
FDYLGDGHVDODVIDPLOLDVGHGLVFRQWLQXLGDGHVYHUWLFDOHVTXHDIHFWDQDOPDFL]R3RVWHULRUPHQWH
9$48(,52 HW DO  VH KDQ DQDOL]DGR ODVPRUIRORJtDV SUHVHQWHV HQ OD FDYLGDG FRQ HO
REMHWR GH GHWHUPLQDU ORV WLSRV GH SDVDMH H[LVWHQWHV FODVLILFDQGR ORV FRQGXFWRV IyVLOHV \
DFWLYRV SULQFLSDOPHQWH FRPR IUHiWLFRLQFLVRV SHUILOHV WLSR key-hole \ YDGRVRV 7RPDQGR
FRPREDVHODWRSRJUDItDVXEWHUUiQHDH[LVWHQWH9$48(,52HWDO
VH KD HIHFWXDGR XQD FRPSRVLFLyQ \  HVWXGLR GH ODV VHFFLRQHV WUDQVYHUVDOHV FRPSOHMDV GHO
FDxyQ\FDQDO VXEWHUUiQHR FRQHOREMHWRGHFRUUHODFLRQDU ORVGLVWLQWRVSDVDMHV FRQGXFWRV\
JUXSRV PRUIRJHQpWLFRV SDUD SRGHU UHSUHVHQWDU \ FRQFUHWDU GHVGH XQ SXQWR GH YLVWD
JHRPRUIROyJLFR OD HVWUXFWXUD \ H[WHQVLyQ GH ORV GLVWLQWRV SDOHRQLYHOHV RFXOWRV EDMR OD
DFXPXODFLyQGHEORTXHV(OWUDEDMRVHFRPSOHWyGHVDUUROODQGRXQSRVLEOHPRGHORUHJUHVLYRGH
GHVDUUROOR \ HYROXFLyQ GH OD FDYLGDG (O HVTXHPD ILQDO GLVWLQJXH KDVWD VHLV QLYHOHV FLQFR
IyVLOHV/////\XQRDFWLYR/\VXUHODFLyQFRQODHVWUXFWXUDGHOPDFL]R

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
 (Q9$48(,52HWDOVHDQDOL]DQORVSHUILOHVLQFLVRVkey-holeFRQFUHWDQGROD
UHODFLyQ H[LVWHQWH HQWUH ORV SDOHRQLYHOHV SULQFLSDOHV \ ODV EDQGDV GH FL]DOOD SUHVHQWHV \
DVRFLDGDV FRQ ORV SODQRV GH H[IROLDFLyQ GH ODV HVWUXFWXUDV GH ODMDV 6H FRQFUHWD DVt OD
H[LVWHQFLDGHXQDUHGGH³GUHQDMHSUHIHUHQWH´DGDSWDGDDORVVLVWHPDVGHIUDFWXUDVSULQFLSDOHV
GHWHUPLQDGRV D VX YH] SRU ORV VLVWHPDV SODQDUHV KRUL]RQWDO \ YHUWLFDO \ ODV MXQWDV GH
H[IROLDFLyQHVIHURLGDOGHRULHQWDFLyQYDULDEOH
 /D DFWXDOL]DFLyQ YLHQH LPSXHVWD SRU ODV FRUUHFFLRQHV LQWURGXFLGDV HQ OD FDUWRJUDItD
SULQFLSDOPHQWH HQ ORV VHFWRUHV GHO Sumidero (Pozo da Rá) – Cova Grande GXUDQWH HO
GHVDUUROORGHHVWD7HVLV

 /RFDOL]DFLyQ
 (OVLVWHPDGHO FolónVHORFDOL]DHQODSREODFLyQGH)UDJRVHORSDUURTXLDGH&RUX[R
9LJRSURYLQFLDGH3RQWHYHGUD*:68707

 0DUFRJHROyJLFR
 (O VLVWHPD VH HPSOD]D HQ XQ DIORUDPLHQWR GH JUDQLWR GH IHOGHVSDWR DOFDOLQR FRQ
LQWUXVLRQHVGHOHXFRJUDQLWRV\JUDQLWRVPRVFRYtWLFRV+RMD0$*1$±,*0(
 'HQWURGHOGRPLQLRJUDQtWLFRODPHPRULDGHODKRMD0$*1$VHxDODODH[LVWHQFLDGH
EDQGDVGHFL]DOODGHGLUHFFLyQ16D1(UHODFLRQDGDVFRQODIDVH,,GH ODGHIRUPDFLyQ
KHUFtQLFD

 7RSRJUDItDPRUIROyJLFD
 (VWD FXHYD HV XQR GH ORV SULPHURV JUDQGHV VLVWHPDV HVWUXFWXUDOHV TXH KH HVWXGLDGR
 \ OD WpFQLFD WRSRJUiILFD HTXLSRV \ FULWHULRV \ ORV UHJLVWURV GH GDWRV
GLVSRQLEOHVQRSHUPLWHQHOGHVDUUROORGHXQPRGHORWULGLPHQVLRQDOTXHSHUPLWDYLVXDOL]DUOD
HVWUXFWXUDHVSDFLDOGHOVLVWHPD
 (O SUR\HFWR WRSRJUiILFR IXH UHDOL]DGR SRU GLVWLQWRV HTXLSRV GH WUDEDMR \ HQ GLVWLQWDV
IDVHV/DSULPHUDHGLFLyQWRSRJUiILFDGHHVWDFXHYDVHFRUUHVSRQGHDODFDPSDxD
*$5&,$9È=48(=HWDO(VWDYHUVLyQSUHVHQWDEDXQDGHVYLDFLyQLPSRUWDQWHHQHO
FXUVR VXEWHUUiQHR HQWUH HO Sumidero \ OD Dolina TXH VH FRUULJLy SRVWHULRUPHQWH HQ XQD
UHYLVLyQHQ&(0(QHOSHUtRGRVHYXHOYHQDWRSRJUDILDUDOJXQRV
WUDPRVGHHVWHVLVWHPD\VHQRUPDOL]DQ ORVFULWHULRV WRSRJUiILFRV 9$48(,52HWDO
H[WHQGLHQGR  HO WUDEDMR WRSRJUiILFR D ORV WUDPRV PiV ODEHUtQWLFRV GH OD FXHYD /D YHUVLyQ
UHVXOWDQWH VH VLQWHWL]D MXQWR FRQ RWURV WUDEDMRV WRSRJUiILFRV HQ 9$48(,5252'5,*8(=
FDUWRJUDItDTXHFRQVWLWX\HODEDVHGHORVHVWXGLRV\WUDEDMRVSRVWHULRUHV&RQPRWLYR
GHODFRODERUDFLyQHQHOH[SHGLHQWHGHGHFODUDFLyQGHHVWHVLVWHPDFRPR%,&Bien de 
Interés Cultural9$48(,5252'5,*8(=  HODERUD XQD EDVH FDUWRJUiILFD GH FDGD
XQRGHORVSDOHRQLYHOHVGHOVLVWHPD\VHDxDGHQFDSDVLQIRUPDWLYDVDORVDO]DGRVGHODYHUVLyQ
  VLQWHWL]DQGR OD LQIRUPDFLyQ UHODWLYD D GHSyVLWRV QDWXUDOHV IOXYLDOHV
KHWHURJpQHRV YDUYDGRV HVSHOHRWHPDV « \ DUTXHROyJLFRV LQIRUPDFLyQ FURQROyJLFD
GDWDFLRQHV\VtQWHVLVGHIDPLOLDVGHGLVFRQWLQXLGDGHVSODQDUHVQRYHUWLFDOHV
 /D SULPHUD HGLFLyQ GH FDUWRJUDItDPRUIROyJLFD JHRPRUIROyJLFD VXEWHUUiQHD HV XQD
SODQWD SDUFLDO GHO Folón HQWUHCova Grande \ ODSurgencia 9$48(,5252'5,*8(=
HODERUDGDVREUHODVSODQWDVSDUFLDOHVGHORVSDOHRQLYHOHVGHOVLVWHPD\GHOFDQDODFWLYR
 1R VH FRQVHUYDQ WRGDV ODV WDEODV WRSRJUiILFDV RULJLQDOHV \ ODV GLVSRQLEOHV QR KDQ
SHUPLWLGR FRQVWUXLU XQ PRGHOR WULGLPHQVLRQDO DFWXDOL]DGR (O SURFHVDPLHQWR GH ORV GDWRV


GLVSRQLEOHVFUHDQGRSROLJRQDOHVFHUUDGDVDSDUWLUGHODPHGLFLyQGHORVFDQDOHVGHVXSHUILFLH
PXHVWUDQ XQD FLHUWD GLYHUJHQFLD OD PD\RU GH HOODV HQ HO FXUVR HQWUH HO Sumidero \Cova 
Grande(VWDGLYHUJHQFLDVHKDFRUUHJLGRHQSDUDHVWD7HVLVWRSRJUDILDQGRHO WUDPR
GHFDQDO\VXVVLIRQHVHVWDFLRQDOHVPHGLDQWHXQ5DQJH)LQGHU$&GH7ULPEOHFDOLEUDGR
in situ./RVWUDPRVPRGLILFDGRVVHKDQLQFRUSRUDGRDODFDUWRJUDItDPRUIROyJLFDGHSDUD
FRPSOHWDUODSODQWDSULQFLSDO


 'HVFULSFLyQGHOVLVWHPD
 (O VLVWHPD HVWi GLYLGLGR PRUIROyJLFDPHQWH HQ FXDWUR JUDQGHV VHFWRUHV TXH
GHVFULELPRVGHVXPLGHURDVXUJHQFLD

 Sector Sumidero: Pozo da Rá – Cova Grande (figura 4.46)
 (O VXPLGHUR GHO Folón HV XQD ]RQD GH GUHQDMH GLIXVD GH H[WHQVLyQ GHVFRQRFLGD
ORFDOL]DGDDJXDVDUULEDGHOGRPRJUDQtWLFRTXHGHILQHPozo da Rá(QVXSHUILFLHVHREVHUYD
XQD SHTXHxD OODQXUD HOXYLRDOXYLDO FRPSXHVWD SRU OLPRV DUHQDV \ JUDYDV (VWD VXSHUILFLH
SUHVHQWDXQSHTXHxRFDQDO LQFLVRGyQGHFLUFXODHO FXUVRGHO UtRGH$5HJD VREUHXQ IRQGR
PD\RUPHQWHFRPSXHVWRGHJUDYDV\DUHQDV6HKDQREVHUYDGRYDULRVVXPLGHURVORFDOL]DGRVD
OR ODUJRGHHVWH FDQDOKDVWDXQRVPGHGLVWDQFLD FRQ UHVSHFWR D ODERFDGHPozo da Rá
5RGHDQGRHVWHGRPRH[LVWHXQFDQDO VXSHUILFLDO IRUPDGRSRUEORTXHVGHGLVWLQWR WDPDxR\
TXHWUD]DHQVXSHUILFLHHOGHVDUUROORGHODFXHYD\GHVXFDQDOVXEWHUUiQHRYHUILJXUDD
(QODVSUR[LPLGDGHVGHPozo da RáVHKDQIRUPDGRHQDOJXQDVGROLQDVGHVXEVLGHQFLD
HQ ORVGHSyVLWRVDOXYLDOHV FRDOHVFHQWHVHQWUH HOODV\TXHSHUPLWHQYHUXQDDFXPXODFLyQGH
EORTXHVTXHVHHQFXHQWUDIRVLOL]DGDEDMRHVWRVGHSyVLWRVUHFLHQWHV$FWXDOPHQWHHVDVGROLQDV
HVWiQ VLHQGR GHVWUXLGDV SRU OD HURVLyQ H[KXPDQGR SDUWH GH OD DFXPXODFLyQ GH EORTXHV
VXE\DFHQWH
 Pozo da RáHVODERFDWUDQVLWDEOHPiVSUy[LPDDOVXPLGHUR\TXHSHUPLWHGHVFHQGHU
KDVWDHOFXUVRVXEWHUUiQHRORFDOL]DGRDPGHSURIXQGLGDGFRQUHVSHFWRDODERFDYHUILJXUD
F(VXQSR]RHVFDORQDGRIRUPDGRHQWUHEORTXHV\TXHGHVFLHQGHSDVDQGRSRUGHEDMRGH
ODVGROLQDVGHVXEVLGHQFLD(VWHSR]RDFW~DGHVXPLGHURHVWDFLRQDOHQpSRFDGHDYHQLGDV
 (OFXUVRVXEWHUUiQHRHQWUHPozo da Rá\Cova GrandeOtPLWHVXUGHODDolinaHVXQ
FXUVR HVWUXFWXUDGR UHODWLYDPHQWH HQFDMDGR HQ XQD HQFDxRQDGD JUDQtWLFD GH SDUHGHV
VXEYHUWLFDOHVDYHUWLFDOHV\TXHURGHDSDUFLDOPHQWHXQGRPRJUDQtWLFRHQGLUHFFLyQ(2KDVWD
DOFDQ]DUXQDEDQGDVXEYHUWLFDOIROLDGDGHGLUHFFLyQ1(GLVFRQWLQXLGDGGHJUDQSRWHQFLD
VLWXDGDDSDUHQWHPHQWHHQODLQWHUVHFFLyQGHGRVHVWUXFWXUDVGHODMDVFRQYHUJHQWHV
)LJXUD$O]DGRPRUIROyJLFRGHOVLVWHPDGHO Folón/iPLQDEDVH9$48(,52LQFOXLGDHQ*52%$
HWDODGDSWDGDQRUPDOL]DQGRORVUHFLQWRVGHFRORU
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
 (Q9$48(,52HWDOVHDQDOL]DQORVSHUILOHVLQFLVRVkey-holeFRQFUHWDQGROD
UHODFLyQ H[LVWHQWH HQWUH ORV SDOHRQLYHOHV SULQFLSDOHV \ ODV EDQGDV GH FL]DOOD SUHVHQWHV \
DVRFLDGDV FRQ ORV SODQRV GH H[IROLDFLyQ GH ODV HVWUXFWXUDV GH ODMDV 6H FRQFUHWD DVt OD
H[LVWHQFLDGHXQDUHGGH³GUHQDMHSUHIHUHQWH´DGDSWDGDDORVVLVWHPDVGHIUDFWXUDVSULQFLSDOHV
GHWHUPLQDGRV D VX YH] SRU ORV VLVWHPDV SODQDUHV KRUL]RQWDO \ YHUWLFDO \ ODV MXQWDV GH
H[IROLDFLyQHVIHURLGDOGHRULHQWDFLyQYDULDEOH
 /D DFWXDOL]DFLyQ YLHQH LPSXHVWD SRU ODV FRUUHFFLRQHV LQWURGXFLGDV HQ OD FDUWRJUDItD
SULQFLSDOPHQWH HQ ORV VHFWRUHV GHO Sumidero (Pozo da Rá) – Cova Grande GXUDQWH HO
GHVDUUROORGHHVWD7HVLV

 /RFDOL]DFLyQ
 (OVLVWHPDGHO FolónVHORFDOL]DHQODSREODFLyQGH)UDJRVHORSDUURTXLDGH&RUX[R
9LJRSURYLQFLDGH3RQWHYHGUD*:68707

 0DUFRJHROyJLFR
 (O VLVWHPD VH HPSOD]D HQ XQ DIORUDPLHQWR GH JUDQLWR GH IHOGHVSDWR DOFDOLQR FRQ
LQWUXVLRQHVGHOHXFRJUDQLWRV\JUDQLWRVPRVFRYtWLFRV+RMD0$*1$±,*0(
 'HQWURGHOGRPLQLRJUDQtWLFRODPHPRULDGHODKRMD0$*1$VHxDODODH[LVWHQFLDGH
EDQGDVGHFL]DOODGHGLUHFFLyQ16D1(UHODFLRQDGDVFRQODIDVH,,GH ODGHIRUPDFLyQ
KHUFtQLFD

 7RSRJUDItDPRUIROyJLFD
 (VWD FXHYD HV XQR GH ORV SULPHURV JUDQGHV VLVWHPDV HVWUXFWXUDOHV TXH KH HVWXGLDGR
 \ OD WpFQLFD WRSRJUiILFD HTXLSRV \ FULWHULRV \ ORV UHJLVWURV GH GDWRV
GLVSRQLEOHVQRSHUPLWHQHOGHVDUUROORGHXQPRGHORWULGLPHQVLRQDOTXHSHUPLWDYLVXDOL]DUOD
HVWUXFWXUDHVSDFLDOGHOVLVWHPD
 (O SUR\HFWR WRSRJUiILFR IXH UHDOL]DGR SRU GLVWLQWRV HTXLSRV GH WUDEDMR \ HQ GLVWLQWDV
IDVHV/DSULPHUDHGLFLyQWRSRJUiILFDGHHVWDFXHYDVHFRUUHVSRQGHDODFDPSDxD
*$5&,$9È=48(=HWDO(VWDYHUVLyQSUHVHQWDEDXQDGHVYLDFLyQLPSRUWDQWHHQHO
FXUVR VXEWHUUiQHR HQWUH HO Sumidero \ OD Dolina TXH VH FRUULJLy SRVWHULRUPHQWH HQ XQD
UHYLVLyQHQ&(0(QHOSHUtRGRVHYXHOYHQDWRSRJUDILDUDOJXQRV
WUDPRVGHHVWHVLVWHPD\VHQRUPDOL]DQ ORVFULWHULRV WRSRJUiILFRV 9$48(,52HWDO
H[WHQGLHQGR  HO WUDEDMR WRSRJUiILFR D ORV WUDPRV PiV ODEHUtQWLFRV GH OD FXHYD /D YHUVLyQ
UHVXOWDQWH VH VLQWHWL]D MXQWR FRQ RWURV WUDEDMRV WRSRJUiILFRV HQ 9$48(,5252'5,*8(=
FDUWRJUDItDTXHFRQVWLWX\HODEDVHGHORVHVWXGLRV\WUDEDMRVSRVWHULRUHV&RQPRWLYR
GHODFRODERUDFLyQHQHOH[SHGLHQWHGHGHFODUDFLyQGHHVWHVLVWHPDFRPR%,&Bien de 
Interés Cultural9$48(,5252'5,*8(=  HODERUD XQD EDVH FDUWRJUiILFD GH FDGD
XQRGHORVSDOHRQLYHOHVGHOVLVWHPD\VHDxDGHQFDSDVLQIRUPDWLYDVDORVDO]DGRVGHODYHUVLyQ
  VLQWHWL]DQGR OD LQIRUPDFLyQ UHODWLYD D GHSyVLWRV QDWXUDOHV IOXYLDOHV
KHWHURJpQHRV YDUYDGRV HVSHOHRWHPDV « \ DUTXHROyJLFRV LQIRUPDFLyQ FURQROyJLFD
GDWDFLRQHV\VtQWHVLVGHIDPLOLDVGHGLVFRQWLQXLGDGHVSODQDUHVQRYHUWLFDOHV
 /D SULPHUD HGLFLyQ GH FDUWRJUDItDPRUIROyJLFD JHRPRUIROyJLFD VXEWHUUiQHD HV XQD
SODQWD SDUFLDO GHO Folón HQWUHCova Grande \ ODSurgencia 9$48(,5252'5,*8(=
HODERUDGDVREUHODVSODQWDVSDUFLDOHVGHORVSDOHRQLYHOHVGHOVLVWHPD\GHOFDQDODFWLYR
 1R VH FRQVHUYDQ WRGDV ODV WDEODV WRSRJUiILFDV RULJLQDOHV \ ODV GLVSRQLEOHV QR KDQ
SHUPLWLGR FRQVWUXLU XQ PRGHOR WULGLPHQVLRQDO DFWXDOL]DGR (O SURFHVDPLHQWR GH ORV GDWRV


GLVSRQLEOHVFUHDQGRSROLJRQDOHVFHUUDGDVDSDUWLUGHODPHGLFLyQGHORVFDQDOHVGHVXSHUILFLH
PXHVWUDQ XQD FLHUWD GLYHUJHQFLD OD PD\RU GH HOODV HQ HO FXUVR HQWUH HO Sumidero \Cova 
Grande(VWDGLYHUJHQFLDVHKDFRUUHJLGRHQSDUDHVWD7HVLVWRSRJUDILDQGRHO WUDPR
GHFDQDO\VXVVLIRQHVHVWDFLRQDOHVPHGLDQWHXQ5DQJH)LQGHU$&GH7ULPEOHFDOLEUDGR
in situ./RVWUDPRVPRGLILFDGRVVHKDQLQFRUSRUDGRDODFDUWRJUDItDPRUIROyJLFDGHSDUD
FRPSOHWDUODSODQWDSULQFLSDO


 'HVFULSFLyQGHOVLVWHPD
 (O VLVWHPD HVWi GLYLGLGR PRUIROyJLFDPHQWH HQ FXDWUR JUDQGHV VHFWRUHV TXH
GHVFULELPRVGHVXPLGHURDVXUJHQFLD

 Sector Sumidero: Pozo da Rá – Cova Grande (figura 4.46)
 (O VXPLGHUR GHO Folón HV XQD ]RQD GH GUHQDMH GLIXVD GH H[WHQVLyQ GHVFRQRFLGD
ORFDOL]DGDDJXDVDUULEDGHOGRPRJUDQtWLFRTXHGHILQHPozo da Rá(QVXSHUILFLHVHREVHUYD
XQD SHTXHxD OODQXUD HOXYLRDOXYLDO FRPSXHVWD SRU OLPRV DUHQDV \ JUDYDV (VWD VXSHUILFLH
SUHVHQWDXQSHTXHxRFDQDO LQFLVRGyQGHFLUFXODHO FXUVRGHO UtRGH$5HJD VREUHXQ IRQGR
PD\RUPHQWHFRPSXHVWRGHJUDYDV\DUHQDV6HKDQREVHUYDGRYDULRVVXPLGHURVORFDOL]DGRVD
OR ODUJRGHHVWH FDQDOKDVWDXQRVPGHGLVWDQFLD FRQ UHVSHFWR D ODERFDGHPozo da Rá
5RGHDQGRHVWHGRPRH[LVWHXQFDQDO VXSHUILFLDO IRUPDGRSRUEORTXHVGHGLVWLQWR WDPDxR\
TXHWUD]DHQVXSHUILFLHHOGHVDUUROORGHODFXHYD\GHVXFDQDOVXEWHUUiQHRYHUILJXUDD
(QODVSUR[LPLGDGHVGHPozo da RáVHKDQIRUPDGRHQDOJXQDVGROLQDVGHVXEVLGHQFLD
HQ ORVGHSyVLWRVDOXYLDOHV FRDOHVFHQWHVHQWUH HOODV\TXHSHUPLWHQYHUXQDDFXPXODFLyQGH
EORTXHVTXHVHHQFXHQWUDIRVLOL]DGDEDMRHVWRVGHSyVLWRVUHFLHQWHV$FWXDOPHQWHHVDVGROLQDV
HVWiQ VLHQGR GHVWUXLGDV SRU OD HURVLyQ H[KXPDQGR SDUWH GH OD DFXPXODFLyQ GH EORTXHV
VXE\DFHQWH
 Pozo da RáHVODERFDWUDQVLWDEOHPiVSUy[LPDDOVXPLGHUR\TXHSHUPLWHGHVFHQGHU
KDVWDHOFXUVRVXEWHUUiQHRORFDOL]DGRDPGHSURIXQGLGDGFRQUHVSHFWRDODERFDYHUILJXUD
F(VXQSR]RHVFDORQDGRIRUPDGRHQWUHEORTXHV\TXHGHVFLHQGHSDVDQGRSRUGHEDMRGH
ODVGROLQDVGHVXEVLGHQFLD(VWHSR]RDFW~DGHVXPLGHURHVWDFLRQDOHQpSRFDGHDYHQLGDV
 (OFXUVRVXEWHUUiQHRHQWUHPozo da Rá\Cova GrandeOtPLWHVXUGHODDolinaHVXQ
FXUVR HVWUXFWXUDGR UHODWLYDPHQWH HQFDMDGR HQ XQD HQFDxRQDGD JUDQtWLFD GH SDUHGHV
VXEYHUWLFDOHVDYHUWLFDOHV\TXHURGHDSDUFLDOPHQWHXQGRPRJUDQtWLFRHQGLUHFFLyQ(2KDVWD
DOFDQ]DUXQDEDQGDVXEYHUWLFDOIROLDGDGHGLUHFFLyQ1(GLVFRQWLQXLGDGGHJUDQSRWHQFLD
VLWXDGDDSDUHQWHPHQWHHQODLQWHUVHFFLyQGHGRVHVWUXFWXUDVGHODMDVFRQYHUJHQWHV
)LJXUD$O]DGRPRUIROyJLFRGHOVLVWHPDGHO Folón/iPLQDEDVH9$48(,52LQFOXLGDHQ*52%$
HWDODGDSWDGDQRUPDOL]DQGRORVUHFLQWRVGHFRORU
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

 (OUtRDSDUHFHHQFXHYDDWUDYpVGHXQDHVWUXFWXUDGHEORTXHVGHWDPDxRPHGLR\TXH
DSR\D HQ HO DUUDQTXH GHO FDQDO D PGH SURIXQGLGDG(Q HO WUDPR(2 HO FDQDO SUHVHQWD
SDUHGHVFRQWLQXDVSULQFLSDOPHQWHHQVXSDUHG1/DSDUHG6HVWiIRUPDGDSRUEORTXHVURWRV
DFWXDOPHQWHUHGRQGHDGRVSRUODHURVLyQHQWUHORVTXHVHDSUHFLDQPDUPLWDVURWDV
 (QVXSHUILFLH ODYHUWLHQWH1HVWiYHUWLFDOL]DGDFRQEDVFXODPLHQWRGHEORTXHVKDFLDHO
FDQDO PLHQWUDV OD YHUWLHQWH 6 SUHVHQWD XQD SHQGLHQWH VXDYH GHELGR D OD IRUPDFLyQ GH
GHSyVLWRV VREUH ODV DFXPXODFLRQHV GH EORTXHV (O FDPELR GH GLUHFFLyQ D 1( HV
UHODWLYDPHQWHEUXVFR\FRLQFLGHFRQXQSXQWRGHURWXUDGHODVSDUHGHVGHOFDQDO
 /DDOWXUDHVYDULDEOHDXQTXHHQJHQHUDOLQIHULRUDOPHWURGHELGRDODFDtGDGHEORTXHV
\FDPELDEUXVFDPHQWHDOOOHJDUDCova GrandeGyQGHODEyYHGDVHHOHYDHQVXSXQWRPi[LPR
KDVWD P YHU ILJXUD G SRU HQFLPD GHO FDQDO (VWDFLRQDOPHQWH HO FDQDO SHUPDQHFH
FRPSOHWDPHQWHVXPHUJLGR
 (OFXUVRHVOLJHUDPHQWHHVFDORQDGR\SUHVHQWDGRVSHTXHxRVVDOWRVGHDJXD$OFDQ]DOD
FRWDGHPHQCova Grande(QHVWHWUDPRGHFXHYDH[LVWHXQQLYHOFROJDGRHQODFRWD
TXHSHUPLWHVDOLUDVXSHUILFLHDWUDYpVGHSDVDMHVHVWUHFKRVGHILQLGRVSRUXQDDFXPXODFLyQGH
EORTXHV(QWUHORV\ORVPODVSDUHGHVHVWiQSXOLGDVSRUHURVLyQ\FRQVHUYDQUHVWRVGH
PDUPLWDV YHU ILJXUD G TXH VH KDEUtDQ IRUPDGR D OR ODUJR GH OD EDQGD 1( 3RU
HQFLPDGHODFRWDPHOJUDQLWRHVWiPiVDOWHUDGR\ODVSDUHGHVVRQPiViVSHUDV$~QDVtVH
FRQVHUYDQUHVWRVGHPDUPLWDVHQHVWDFRWD

)LJXUD  6HFWRUSumideroPozo da Rá-Cova Grande 3ODQWDPRUIROyJLFD DFWXDOL]DGD VREUH9$48(,52
52'5,*8(= /D FDUWRJUDItD DQWLJXD VHJXtD ORV FULWHULRV WRSRJUiILFRVGH0$57,1(= ,5,86 
/RVUHFLQWRVFRUUHVSRQGLHQWHVDODJRV\QLYHOHVGHDJXDSHUPDQHQWHVVHUD\DEDQFRQWUD]RVREOLFXRVDODWUD]D
GHODJDOHUtD/DFDUWRJUDItDRULJLQDOWLHQHHVWRVWUD]DGRV/DFDUWRJUDItDDFWXDOXVDVRODPHQWHUHFLQWRVGHFRORU



)LJXUD6HFWRUSumideroD&DQDOGHVXSHUILFLHIRWRJUDILDGRGHVGHODLQWHUVHFFLyQGHODVGRVIUDFWXUDVTXH
GHILQHQHOFXUVR6HKDQVHxDOL]DGRODVERFDVSULQFLSDOHVESDVRFRODSVDGRVLWXDGRHQHOFDQDOHQOD]RQDGH
LQWHUVHFFLyQ GH ODV GRV GLVFRQWLQXLGDGHV F Pozo da Rá 0DUPLWDV FRDOHVFHQWHV HQ HO LQLFLR GHO FXUVR
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

 (OUtRDSDUHFHHQFXHYDDWUDYpVGHXQDHVWUXFWXUDGHEORTXHVGHWDPDxRPHGLR\TXH
DSR\D HQ HO DUUDQTXH GHO FDQDO D PGH SURIXQGLGDG(Q HO WUDPR(2 HO FDQDO SUHVHQWD
SDUHGHVFRQWLQXDVSULQFLSDOPHQWHHQVXSDUHG1/DSDUHG6HVWiIRUPDGDSRUEORTXHVURWRV
DFWXDOPHQWHUHGRQGHDGRVSRUODHURVLyQHQWUHORVTXHVHDSUHFLDQPDUPLWDVURWDV
 (QVXSHUILFLH ODYHUWLHQWH1HVWiYHUWLFDOL]DGDFRQEDVFXODPLHQWRGHEORTXHVKDFLDHO
FDQDO PLHQWUDV OD YHUWLHQWH 6 SUHVHQWD XQD SHQGLHQWH VXDYH GHELGR D OD IRUPDFLyQ GH
GHSyVLWRV VREUH ODV DFXPXODFLRQHV GH EORTXHV (O FDPELR GH GLUHFFLyQ D 1( HV
UHODWLYDPHQWHEUXVFR\FRLQFLGHFRQXQSXQWRGHURWXUDGHODVSDUHGHVGHOFDQDO
 /DDOWXUDHVYDULDEOHDXQTXHHQJHQHUDOLQIHULRUDOPHWURGHELGRDODFDtGDGHEORTXHV
\FDPELDEUXVFDPHQWHDOOOHJDUDCova GrandeGyQGHODEyYHGDVHHOHYDHQVXSXQWRPi[LPR
KDVWD P YHU ILJXUD G SRU HQFLPD GHO FDQDO (VWDFLRQDOPHQWH HO FDQDO SHUPDQHFH
FRPSOHWDPHQWHVXPHUJLGR
 (OFXUVRHVOLJHUDPHQWHHVFDORQDGR\SUHVHQWDGRVSHTXHxRVVDOWRVGHDJXD$OFDQ]DOD
FRWDGHPHQCova Grande(QHVWHWUDPRGHFXHYDH[LVWHXQQLYHOFROJDGRHQODFRWD
TXHSHUPLWHVDOLUDVXSHUILFLHDWUDYpVGHSDVDMHVHVWUHFKRVGHILQLGRVSRUXQDDFXPXODFLyQGH
EORTXHV(QWUHORV\ORVPODVSDUHGHVHVWiQSXOLGDVSRUHURVLyQ\FRQVHUYDQUHVWRVGH
PDUPLWDV YHU ILJXUD G TXH VH KDEUtDQ IRUPDGR D OR ODUJR GH OD EDQGD 1( 3RU
HQFLPDGHODFRWDPHOJUDQLWRHVWiPiVDOWHUDGR\ODVSDUHGHVVRQPiViVSHUDV$~QDVtVH
FRQVHUYDQUHVWRVGHPDUPLWDVHQHVWDFRWD

)LJXUD  6HFWRUSumideroPozo da Rá-Cova Grande 3ODQWDPRUIROyJLFD DFWXDOL]DGD VREUH9$48(,52
52'5,*8(= /D FDUWRJUDItD DQWLJXD VHJXtD ORV FULWHULRV WRSRJUiILFRVGH0$57,1(= ,5,86 
/RVUHFLQWRVFRUUHVSRQGLHQWHVDODJRV\QLYHOHVGHDJXDSHUPDQHQWHVVHUD\DEDQFRQWUD]RVREOLFXRVDODWUD]D
GHODJDOHUtD/DFDUWRJUDItDRULJLQDOWLHQHHVWRVWUD]DGRV/DFDUWRJUDItDDFWXDOXVDVRODPHQWHUHFLQWRVGHFRORU



)LJXUD6HFWRUSumideroD&DQDOGHVXSHUILFLHIRWRJUDILDGRGHVGHODLQWHUVHFFLyQGHODVGRVIUDFWXUDVTXH
GHILQHQHOFXUVR6HKDQVHxDOL]DGRODVERFDVSULQFLSDOHVESDVRFRODSVDGRVLWXDGRHQHOFDQDOHQOD]RQDGH
LQWHUVHFFLyQ GH ODV GRV GLVFRQWLQXLGDGHV F Pozo da Rá 0DUPLWDV FRDOHVFHQWHV HQ HO LQLFLR GHO FXUVR
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
HQFDxRQDGR(O DJXD OOHJDD ODVPDUPLWDVEDMR ORVEORTXHV VLWXDGRVD ODGHUHFKDGH OD IRWRJUDItD%DVHGH ODV
PDUPLWDVHQFRWDPGYLVWDGHVGHHOVXHORGHODVPDUPLWDVGHCova Grande6HHOHYDQKDVWDPVREUH
HOFXUVRDFWLYRHCova Grande6DOLGDGHOFDQDOTXHYLHQHGHVGHHOVXPLGHUR



 Sector Dolina: Cova Grande – Cova da Cascada (figura 4.48)
 (VWHVHFWRUHVWiFDUDFWHUL]DGRSRUODGROLQDGHFRODSVRTXHGHILQHODPRUIRORJtDGHOD
FXHYD(VWHKXQGLPLHQWRSDUHFHDVRFLDGRDYDULRVPRYLPLHQWRVQRFRQFXUUHQWHV/DIRWRJUDItD
GHODILJXUDPXHVWUDXQDYLVWDGHORVGRVGRPRVHQWUHORVTXHVHGHVDUUROODHOSURIXQGR
FDQDOTXHGHILQHCova Grande3XHGHYHUVHFyPRH[LVWHXQGHVOL]DPLHQWRGHEORTXHV\ODMDV

)LJXUD3ODQWDPRUIROyJLFD\VHFFLyQFRPSXHVWDGalería de las Varves – Cova Grande$FWXDOL]DGDVVREUH
9$48(,5252'5,*8(=/DIRWRJUDItDPXHVWUDHOGHSyVLWRYDUYDGRLQIHULRUFRWDP


GHVGHHOGRPRKDFLDODGROLQDFRQYHUJLHQGRKDFLDHOFDQDO$PERVPRYLPLHQWRVQRKDQVLGR
VLPXOWiQHRV /D PDVD GH EORTXHV FDtGRV GHVGH OD SDUWH GHUHFKD GH OD IRWRJUDItD Cova 
Grande DSDUHFHQ HQ FXHYD SRU GHEDMR GH ORV TXH SURYLHQHQ GHO ODGR L]TXLHUGR GH OD
IRWRJUDItDGalería de las Varves - Coral Roxo


 /DJDOHUtDTXHGHVFLHQGHGHVGHODDolinaKDVWDCova Grande\VXSDUDOHODGalería do 
Cuco GHVFULEHQ DUFRV SDUDOHORV QRUPDOHV D HVWH GHVOL]DPLHQWR SRU OR TXH  TXH KDQ VLGR
LQWHUSUHWDGRV FRPR SDVDMHV DVRFLDGRV D JULHWDV GH WUDFFLyQ YHU ILJXUD  \  (VWH
FRODSVR SDUHFH KDEHU FRUWDGR OD FLUFXODFLyQ GHO FXUVR VXEWHUUiQHR SURYRFDQGR VX
HVWDQFDPLHQWR$ DPERV ODGRV GHO FDQDO GHCova Grande \ HQ ODVPLVPDV FRWDV DSDUHFHQ
GHSyVLWRVUtWPLFRVYDUYHVGHRULJHQODFXVWUH8QRGHORVGHSyVLWRVVHHPSOD]DGHQWURGHOD
JDOHUtDGHHQWUDGDDCova GrandeGHVDUUROODGRDIDYRUGHJULHWDVGH WUDFFLyQSRU ORTXHHO
GHSyVLWRHVPiVWDUGtRTXHHOFRODSVR(VWDVULWPLWDVVHORFDOL]DQHQWUHODVFRWDV\P
ORTXHVXJLHUHXQHVWDQFDPLHQWRSURORQJDGR1RVHKDQHIHFWXDGRGDWDFLRQHVSHURHOFRQWHR
GHYDUYDVDVXPLHQGRXQFUHFLPLHQWRUtWPLFRDQXDOVXJLHUHXQSURFHVRTXHKDEUtDGXUDGRPiV
GHPHGLRVLJOR


)LJXUD9LVWDH[WHULRUGHOD]RQDDOWDGHODDolina
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
HQFDxRQDGR(O DJXD OOHJDD ODVPDUPLWDVEDMR ORVEORTXHV VLWXDGRVD ODGHUHFKDGH OD IRWRJUDItD%DVHGH ODV
PDUPLWDVHQFRWDP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YLVWDGHVGHHOVXHORGHODVPDUPLWDVGHCova Grande6HHOHYDQKDVWDPVREUH
HOFXUVRDFWLYR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Cova Grande6DOLGDGHOFDQDOTXHYLHQHGHVGHHOVXPLGHUR



 Sector Dolina: Cova Grande – Cova da Cascada (figura 4.48)
 (VWHVHFWRUHVWiFDUDFWHUL]DGRSRUODGROLQDGHFRODSVRTXHGHILQHODPRUIRORJtDGHOD
FXHYD(VWHKXQGLPLHQWRSDUHFHDVRFLDGRDYDULRVPRYLPLHQWRVQRFRQFXUUHQWHV/DIRWRJUDItD
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PXHVWUDXQDYLVWDGHORVGRVGRPRVHQWUHORVTXHVHGHVDUUROODHOSURIXQGR
FDQDOTXHGHILQHCova Grande3XHGHYHUVHFyPRH[LVWHXQGHVOL]DPLHQWRGHEORTXHV\ODMDV

)LJXUD3ODQWDPRUIROyJLFD\VHFFLyQFRPSXHVWDGalería de las Varves – Cova Grande$FWXDOL]DGDVVREUH
9$48(,5252'5,*8(=/DIRWRJUDItDPXHVWUDHOGHSyVLWRYDUYDGRLQIHULRUFRWDP


GHVGHHOGRPRKDFLDODGROLQDFRQYHUJLHQGRKDFLDHOFDQDO$PERVPRYLPLHQWRVQRKDQVLGR
VLPXOWiQHRV /D PDVD GH EORTXHV FDtGRV GHVGH OD SDUWH GHUHFKD GH OD IRWRJUDItD Cova 
Grande DSDUHFHQ HQ FXHYD SRU GHEDMR GH ORV TXH SURYLHQHQ GHO ODGR L]TXLHUGR GH OD
IRWRJUDItD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

 /DJDOHUtDTXHGHVFLHQGHGHVGHODDolinaKDVWDCova Grande\VXSDUDOHODGalería do 
Cuco GHVFULEHQ DUFRV SDUDOHORV QRUPDOHV D HVWH GHVOL]DPLHQWR SRU OR TXH  TXH KDQ VLGR
LQWHUSUHWDGRV FRPR SDVDMHV DVRFLDGRV D JULHWDV GH WUDFFLyQ YHU ILJXUD  \  (VWH
FRODSVR SDUHFH KDEHU FRUWDGR OD FLUFXODFLyQ GHO FXUVR VXEWHUUiQHR SURYRFDQGR VX
HVWDQFDPLHQWR$ DPERV ODGRV GHO FDQDO GHCova Grande \ HQ ODVPLVPDV FRWDV DSDUHFHQ
GHSyVLWRVUtWPLFRVYDUYHVGHRULJHQODFXVWUH8QRGHORVGHSyVLWRVVHHPSOD]DGHQWURGHOD
JDOHUtDGHHQWUDGDDCova GrandeGHVDUUROODGRDIDYRUGHJULHWDVGH WUDFFLyQSRU ORTXHHO
GHSyVLWRHVPiVWDUGtRTXHHOFRODSVR(VWDVULWPLWDVVHORFDOL]DQHQWUHODVFRWDV\P
ORTXHVXJLHUHXQHVWDQFDPLHQWRSURORQJDGR1RVHKDQHIHFWXDGRGDWDFLRQHVSHURHOFRQWHR
GHYDUYDVDVXPLHQGRXQFUHFLPLHQWRUtWPLFRDQXDOVXJLHUHXQSURFHVRTXHKDEUtDGXUDGRPiV
GHPHGLRVLJOR


)LJXUD9LVWDH[WHULRUGHOD]RQDDOWDGHODDolina
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


 (VWHGHVOL]DPLHQWRVXSXVRXQHYHQWRLPSRUWDQWHHQODFXHYD\VHKDUHODFLRQDGRFRQ
GRVFDPELRVLPSRUWDQWHVHQHOVLVWHPD3ULPHURFRQHOHVWDQFDPLHQWRGHOFXUVRORTXHVXSXVR
XQ FDPELR HQ HO UpJLPHQKtGULFR GH OD FXHYD(O VHJXQGRXQ FDPELR GH FDQDO TXH SDVD GH
FLUFXODU OLQHDOPHQWH\ FRQWUD ODYHUWLHQWH(GHO FDxyQ D FLUFXODUPHDQGULIRUPHHQXQD FRWD
PiVEDMD\GHVSOD]DGRDO2
 (Q HO SHUtPHWUR GHO FDQDO VXEWHUUiQHR H[LVWHQ YDULDV FXHYDV OD PD\RUtD GH HOODV
FRQHFWDGDVFRQHOUHVWRGHOVLVWHPD(QOD]RQD6GHODDolinaH[LVWHQGRVGHVWDFDQGRCoral 
RoxoSRUVXFRODGDGHSLJRWLWDYHUILJXUDD\H/RVPLFURJRXUVGHHVWDFRODGDHVWiQ
DFWXDOPHQWH HQ SURFHVR GH HURVLyQ DFXPXODFLyQ GH DUHQDV /D FDSD VXSHUILFLDO KD VLGR
GDWDGDHQFDO&\U%3(QOD]RQD1GHODDolinaVHORFDOL]DODFXHYDCova da 
Cascada FRQ YDULDV HQWUDGDV TXH FRQYHUJHQ D XQR GH VXV SDOHRQLYHOHV LQIHULRUHV (VWD
FDYLGDGDXQTXH WLHQHDFFHVRGHVGH ODDolinaPRUIROyJLFDPHQWHGHILQH ORVSDOHRQLYHOHVGHO
VHFWRU X.Xebas
 3UiFWLFDPHQWHHQWRGDVODVFDYLGDGHV\HVSDFLRVYLQFXODGRVFRQORVKXQGLPLHQWRVGHOD
GROLQDVHKDQHQFRQWUDGRPDWHULDOHVDUTXHROyJLFRV

 Sector X.Xebas: Cova Cascada - Pozo Cabrón – X.Xebas (figura 4.51)
 0RUIROyJLFDPHQWHHVWHVHFWRUHVXQRGHORVPiVLQWHUHVDQWHV(VWiFRQVWLWXLGRSRUXQ
FDxyQFRPSOHMRHQHOTXHVHKDQLGHQWLILFDGRKDVWDFXDWURQLYHOHVIyVLOHVSRUHQFLPDGHOFDQDO
DFWLYR$JUDQGHVUDVJRVHVXQFDxyQGHSDUHGHVVLQXRVDV\SXOLGDVTXHSUHVHQWDFROJDGDVD
GLVWLQWDV DOWXUDV notches GH HURVLyQ DSDUHQWHPHQWH VLPpWULFRV FRQ HO SODQR VXEYHUWLFDO TXH
GHILQHHOFDQDOSULQFLSDO


)LJXUD&RUUHODFLyQHQWUHORVSDVDMHVVXEWHUUiQHRV\ORVHVFDUSHV\HVFDORQHVHQHOH[WHULRU




 (O VHFWRU VH LQLFLD HQ Cova da Cascada-E Pasei TXH FRQHFWD DO 6 FRQ OD VDOD A 
BurbullaHQHO~OWLPRVLIyQGHODDolina\DO1FRQHOFDxyQGHX.XebasDWUDYpVGHYDULRV
UHVDOWHV\SR]RVHQFDGHQDGRVPozo Cabrón-CascadaTXHGHVFLHQGHQPHQYHUWLFDOYHU
ILJXUD  \  (VWD FXHYD SUHVHQWD YDULRV QLYHOHV VXSHUSXHVWRV WRGRV HOORV
FDUDFWHUL]DGRVSRUODH[LVWHQFLDGHIRUPDVGHHURVLyQUHVLGXDOHV6XSHUILFLHVSXOLGDVDLVODGDV
PDUPLWDVURWDV\SDVDMHVGHILQLGRVSRUnotchesDSDUHQWHPHQWHGHDOWHUDFLyQHQXQRVFDVRV\
IUXWRGHODHURVLyQHQRWURVGHILQLHQGRVHFFLRQHVWUDQVYHUVDOHVVLPLODUHVDSHTXHxRVkey-hole
WRGRVHOORVFRQODVPLVPDVSHQGLHQWHV\GHILQLGRVHQORVPLVPRVVLVWHPDVGHIUDFWXUDV
 (O HQODFHHQWUHHO VLIyQGHA Burbulla \ OD FDEHFHUDGH OD FDVFDGD IXH VXSHUDGRSRU
EXFHDGRUHVGHO$;(1$HQ\FRQVLVWHHQXQFDQDOHVWUXFWXUDODGDSWDGRDXQDGLDFODVDGH
GLUHFFLyQ1(TXHGHILQHYHUWLFDOPHQWHDPozo Cabrón
 (OPozo de la Cascada HVPRUIROyJLFDPHQWHGLIHUHQWH YHU/D FDEHFHUDGH OD
FDVFDGDHVWi IRUPDGDSRUXQRVFRQGXFWRVGH VHFFLyQHOtSWLFD VLWXDGRVSRUHQFLPDGHO FXUVR
DFWLYR (O SR]R SUHVHQWD XQD HVWUXFWXUD FyQLFD TXH VH UHGXFH DPHGLGD TXH GHVFLHQGH 6XV
GLPHQVLRQHVPi[LPDVHQSODQWDVHKDQILMDGRHQ[P(OVDOWRGHDJXDGHVFLHQGHSRUXQD
UDPSD GH URFD PX\ SURQXQFLDGD OR TXH KD GDGR OXJDU D OD IRUPDFLRQ GH XQD DFDQDODGXUD
SURIXQGD/DEDVHGHODFDVFDGDLa BañeraSUHVHQWD]DSDPLHQWREDVDOSUHVXPLEOHPHQWHSRU
LQFUHPHQWRGHODHURVLyQKRUL]RQWDOHQVXEDVH
 /D VDOLGD GHLa Bañera HV XQ HVWUHFKR FDxyQ FRQ HQWDOODGXUDV EDVDOHV FROJDGDV HQ
YDULDV DOWXUDV ORV PiV UHSUHVHQWDWLYRV HQ FRWD FRLQFLGHQWH FRQ ODV PLVPDV IRUPDV
LGHQWLILFDGDVHQODFDEHFHUDGHODFDVFDGD(ODJXDFLUFXODDORODUJRGHOFDxyQFRQILQDGRHQ

)LJXUD3ODQWDPRUIROyJLFDCova da Cascada – Pozo Cabrón – X.Xebas$FWXDOL]DGDVVREUH9$48(,52
52'5,*8(=
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


 (VWHGHVOL]DPLHQWRVXSXVRXQHYHQWRLPSRUWDQWHHQODFXHYD\VHKDUHODFLRQDGRFRQ
GRVFDPELRVLPSRUWDQWHVHQHOVLVWHPD3ULPHURFRQHOHVWDQFDPLHQWRGHOFXUVRORTXHVXSXVR
XQ FDPELR HQ HO UpJLPHQKtGULFR GH OD FXHYD(O VHJXQGRXQ FDPELR GH FDQDO TXH SDVD GH
FLUFXODU OLQHDOPHQWH\ FRQWUD ODYHUWLHQWH(GHO FDxyQ D FLUFXODUPHDQGULIRUPHHQXQD FRWD
PiVEDMD\GHVSOD]DGRDO2
 (Q HO SHUtPHWUR GHO FDQDO VXEWHUUiQHR H[LVWHQ YDULDV FXHYDV OD PD\RUtD GH HOODV
FRQHFWDGDVFRQHOUHVWRGHOVLVWHPD(QOD]RQD6GHODDolinaH[LVWHQGRVGHVWDFDQGRCoral 
RoxoSRUVXFRODGDGHSLJRWLWDYHUILJXUDD\H/RVPLFURJRXUVGHHVWDFRODGDHVWiQ
DFWXDOPHQWH HQ SURFHVR GH HURVLyQ DFXPXODFLyQ GH DUHQDV /D FDSD VXSHUILFLDO KD VLGR
GDWDGDHQFDO&\U%3(QOD]RQD1GHODDolinaVHORFDOL]DODFXHYDCova da 
Cascada FRQ YDULDV HQWUDGDV TXH FRQYHUJHQ D XQR GH VXV SDOHRQLYHOHV LQIHULRUHV (VWD
FDYLGDGDXQTXH WLHQHDFFHVRGHVGH ODDolinaPRUIROyJLFDPHQWHGHILQH ORVSDOHRQLYHOHVGHO
VHFWRU X.Xebas
 3UiFWLFDPHQWHHQWRGDVODVFDYLGDGHV\HVSDFLRVYLQFXODGRVFRQORVKXQGLPLHQWRVGHOD
GROLQDVHKDQHQFRQWUDGRPDWHULDOHVDUTXHROyJLFRV

 Sector X.Xebas: Cova Cascada - Pozo Cabrón – X.Xebas (figura 4.51)
 0RUIROyJLFDPHQWHHVWHVHFWRUHVXQRGHORVPiVLQWHUHVDQWHV(VWiFRQVWLWXLGRSRUXQ
FDxyQFRPSOHMRHQHOTXHVHKDQLGHQWLILFDGRKDVWDFXDWURQLYHOHVIyVLOHVSRUHQFLPDGHOFDQDO
DFWLYR$JUDQGHVUDVJRVHVXQFDxyQGHSDUHGHVVLQXRVDV\SXOLGDVTXHSUHVHQWDFROJDGDVD
GLVWLQWDV DOWXUDV notches GH HURVLyQ DSDUHQWHPHQWH VLPpWULFRV FRQ HO SODQR VXEYHUWLFDO TXH
GHILQHHOFDQDOSULQFLSDO


)LJXUD&RUUHODFLyQHQWUHORVSDVDMHVVXEWHUUiQHRV\ORVHVFDUSHV\HVFDORQHVHQHOH[WHULRU




 (O VHFWRU VH LQLFLD HQ Cova da Cascada-E Pasei TXH FRQHFWD DO 6 FRQ OD VDOD A 
BurbullaHQHO~OWLPRVLIyQGHODDolina\DO1FRQHOFDxyQGHX.XebasDWUDYpVGHYDULRV
UHVDOWHV\SR]RVHQFDGHQDGRVPozo Cabrón-CascadaTXHGHVFLHQGHQPHQYHUWLFDOYHU
ILJXUD  \  (VWD FXHYD SUHVHQWD YDULRV QLYHOHV VXSHUSXHVWRV WRGRV HOORV
FDUDFWHUL]DGRVSRUODH[LVWHQFLDGHIRUPDVGHHURVLyQUHVLGXDOHV6XSHUILFLHVSXOLGDVDLVODGDV
PDUPLWDVURWDV\SDVDMHVGHILQLGRVSRUnotchesDSDUHQWHPHQWHGHDOWHUDFLyQHQXQRVFDVRV\
IUXWRGHODHURVLyQHQRWURVGHILQLHQGRVHFFLRQHVWUDQVYHUVDOHVVLPLODUHVDSHTXHxRVkey-hole
WRGRVHOORVFRQODVPLVPDVSHQGLHQWHV\GHILQLGRVHQORVPLVPRVVLVWHPDVGHIUDFWXUDV
 (O HQODFHHQWUHHO VLIyQGHA Burbulla \ OD FDEHFHUDGH OD FDVFDGD IXH VXSHUDGRSRU
EXFHDGRUHVGHO$;(1$HQ\FRQVLVWHHQXQFDQDOHVWUXFWXUDODGDSWDGRDXQDGLDFODVDGH
GLUHFFLyQ1(TXHGHILQHYHUWLFDOPHQWHDPozo Cabrón
 (OPozo de la Cascada HVPRUIROyJLFDPHQWHGLIHUHQWH YHU/D FDEHFHUDGH OD
FDVFDGDHVWi IRUPDGDSRUXQRVFRQGXFWRVGH VHFFLyQHOtSWLFD VLWXDGRVSRUHQFLPDGHO FXUVR
DFWLYR (O SR]R SUHVHQWD XQD HVWUXFWXUD FyQLFD TXH VH UHGXFH DPHGLGD TXH GHVFLHQGH 6XV
GLPHQVLRQHVPi[LPDVHQSODQWDVHKDQILMDGRHQ[P(OVDOWRGHDJXDGHVFLHQGHSRUXQD
UDPSD GH URFD PX\ SURQXQFLDGD OR TXH KD GDGR OXJDU D OD IRUPDFLRQ GH XQD DFDQDODGXUD
SURIXQGD/DEDVHGHODFDVFDGDLa BañeraSUHVHQWD]DSDPLHQWREDVDOSUHVXPLEOHPHQWHSRU
LQFUHPHQWRGHODHURVLyQKRUL]RQWDOHQVXEDVH
 /D VDOLGD GHLa Bañera HV XQ HVWUHFKR FDxyQ FRQ HQWDOODGXUDV EDVDOHV FROJDGDV HQ
YDULDV DOWXUDV ORV PiV UHSUHVHQWDWLYRV HQ FRWD FRLQFLGHQWH FRQ ODV PLVPDV IRUPDV
LGHQWLILFDGDVHQODFDEHFHUDGHODFDVFDGD(ODJXDFLUFXODDORODUJRGHOFDxyQFRQILQDGRHQ

)LJXUD3ODQWDPRUIROyJLFDCova da Cascada – Pozo Cabrón – X.Xebas$FWXDOL]DGDVVREUH9$48(,52
52'5,*8(=
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
DOJXQRVWUDPRVGHELGRDODFDtGDGHEORTXHV(QODVSUR[LPLGDGHVGHODVDODArealGHVFLHQGH
XQDVUDPSDVFRQPDUPLWDVHVFDORQDGDVERUGHDQGRXQDHVWUXFWXUDGHVOL]DGDDO1TXHFRQVHUYD
PDUPLWDV GH GLYHUVD HQWLGDG HQ YDULDV DOWXUDV (VWD PDVD GHVOL]DGD HVWUDQJXOD HO FXUVR GH
DJXDTXHFDHSRUXQKXHFRHQWUHORVEORTXHVFDtGRV\ODSDUHGGHOFDxyQ/DVDODArealHVXQ
HVSDFLRUHODWLYDPHQWHDPSOLRFHUUDGRDO1SRUXQFRODSVRGHEORTXHVUHGRQGHDGRV(QWUHORV
EORTXHV H[LVWH XQ SDVR TXH SHUPLWH DFFHGHU DO FXUVR GH DJXDV TXH DYDQ]D VLIRQDGR
HVWDFLRQDOPHQWHKDFLDPozos XemelgosHQHOVHFWRUSurgencia1RVHGLVSRQHGHWRSRJUDItDGH
HVWH WUDPRGHOFDQDO DXQTXHVHKDHVWLPDGRVX WUD]DDSDUWLUGH ORVHOHPHQWRVHVWUXFWXUDOHV
SULQFLSDOHV(O VLIyQ IXH H[SORUDGR HQOD]DQGR DPEDV FXHYD SRU EXFHDGRUHV \ ELyORJRV GHO
$;(1$HQ
 3DUDOHOR DO FDxyQ H[LVWH XQD UDPSD GH URFD TXH GHVFLHQGH GHVGHCova da Cascada
KDVWDODVDODAreal(VWDUDPSDJXtDYDULRVGHVOL]DPLHQWRVLQFOX\HQGRHOTXHFRUWDHOFXUVRGH
DJXDV HQWUH Areal-Xemelgos 6REUH OD UDPSD SULQFLSDO VH KDQ LGHQWLILFDGR YDULRV QLYHOHV
IRUPDGRV SRU EORTXHV DFXPXODGRV TXH WUD]DQ FRQ EX]DPLHQWR VLPLODU ORV QLYHOHV
VXE\DFHQWHV/RVQLYHOHVHQTXHVHKDGHVJORVDGRODSODQWDGHODILJXUDSUHWHQGHQVHSDUDU
ORVWUDPRVGHFXHYDSRUQLYHO
 /RV QLYHOHV DOWRV FRQVHUYDQ HQ DOJXQDV ]RQDV FRQ HQWDOODGXUDV EDVDOHV DVLPLODGDV D
IRUPDVGHHURVLyQHQXQRVFDVRVRDIRUPDVGHDOWHUDFLyQHQEDVHDODWH[WXUDHQRWURV/D
ILJXUDDPXHVWUDXQEORTXHHQVXSHUILFLHTXHPXHVWUDSHTXHxDVRTXHGDGHVDVRFLDGDVFRQ
ORVSODQRVGHH[IROLDFLyQGHODHVWUXFWXUDGHODMDVSRUORTXHODVIRUPDVVXEWHUUiQHDVVHDVXPH
UHSUHVHQWDQ GLVWLQWDV IRUPDV GH H[SORWDU HVWDV GLVFRQWLQXLGDGHV YHU ILJXUDV  \ 
7DPELpQDXQTXH HQPHQRU FXDQWtD \ DVRFLDGDV FRQ VXSHUILFLHV TXH VH FRUUHVSRQGHQ FRQ HO
VXVWUDWRURFRVRVHKDQLGHQWLILFDGRPDUPLWDVFROJDGDVHQYDULRVGHORVQLYHOHV
 /RV PiV DOWRV FDUHFHQ GH GHSyVLWRV IOXYLDOHV 3UHVHQWDQ GHSyVLWRV KHWHURJpQHRV \
FOiVWLFRV\HQODPD\RUtDGHHOORVVHORFDOL]DURQPDWHULDOHVDUTXHROyJLFRV



)LJXUDPozo CabrónD,QVWDODFLyQGHORVDQFODMHVGHOSR]RHQHOVHJXQGRIUDFFLRQDPLHQWR(OSDVDMHHV
SXUDPHQWHHVWUXFWXUDOEEDVHGHOPozo CabrónHQODFDEHFHUDGHODFDVFDGDFGHWDOOHGHOSDVDMHHQHOTXHVH
DSUHFLDHOSHUILOIXVLIRUPHGHOFRQGXFWRDODUJDGRVHJ~QHOSODQRGHODIUDFWXUD/DFDVFDGDVHIRUPDDOGHVERUGDU
ODWHUDOPHQWHHVWHSDVDMH

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
DOJXQRVWUDPRVGHELGRDODFDtGDGHEORTXHV(QODVSUR[LPLGDGHVGHODVDODArealGHVFLHQGH
XQDVUDPSDVFRQPDUPLWDVHVFDORQDGDVERUGHDQGRXQDHVWUXFWXUDGHVOL]DGDDO1TXHFRQVHUYD
PDUPLWDV GH GLYHUVD HQWLGDG HQ YDULDV DOWXUDV (VWD PDVD GHVOL]DGD HVWUDQJXOD HO FXUVR GH
DJXDTXHFDHSRUXQKXHFRHQWUHORVEORTXHVFDtGRV\ODSDUHGGHOFDxyQ/DVDODArealHVXQ
HVSDFLRUHODWLYDPHQWHDPSOLRFHUUDGRDO1SRUXQFRODSVRGHEORTXHVUHGRQGHDGRV(QWUHORV
EORTXHV H[LVWH XQ SDVR TXH SHUPLWH DFFHGHU DO FXUVR GH DJXDV TXH DYDQ]D VLIRQDGR
HVWDFLRQDOPHQWHKDFLDPozos XemelgosHQHOVHFWRUSurgencia1RVHGLVSRQHGHWRSRJUDItDGH
HVWH WUDPRGHOFDQDO DXQTXHVHKDHVWLPDGRVX WUD]DDSDUWLUGH ORVHOHPHQWRVHVWUXFWXUDOHV
SULQFLSDOHV(O VLIyQ IXH H[SORUDGR HQOD]DQGR DPEDV FXHYD SRU EXFHDGRUHV \ ELyORJRV GHO
$;(1$HQ
 3DUDOHOR DO FDxyQ H[LVWH XQD UDPSD GH URFD TXH GHVFLHQGH GHVGHCova da Cascada
KDVWDODVDODAreal(VWDUDPSDJXtDYDULRVGHVOL]DPLHQWRVLQFOX\HQGRHOTXHFRUWDHOFXUVRGH
DJXDV HQWUH Areal-Xemelgos 6REUH OD UDPSD SULQFLSDO VH KDQ LGHQWLILFDGR YDULRV QLYHOHV
IRUPDGRV SRU EORTXHV DFXPXODGRV TXH WUD]DQ FRQ EX]DPLHQWR VLPLODU ORV QLYHOHV
VXE\DFHQWHV/RVQLYHOHVHQTXHVHKDGHVJORVDGRODSODQWDGHODILJXUDSUHWHQGHQVHSDUDU
ORVWUDPRVGHFXHYDSRUQLYHO
 /RV QLYHOHV DOWRV FRQVHUYDQ HQ DOJXQDV ]RQDV FRQ HQWDOODGXUDV EDVDOHV DVLPLODGDV D
IRUPDVGHHURVLyQHQXQRVFDVRVRDIRUPDVGHDOWHUDFLyQHQEDVHDODWH[WXUDHQRWURV/D
ILJXUDDPXHVWUDXQEORTXHHQVXSHUILFLHTXHPXHVWUDSHTXHxDVRTXHGDGHVDVRFLDGDVFRQ
ORVSODQRVGHH[IROLDFLyQGHODHVWUXFWXUDGHODMDVSRUORTXHODVIRUPDVVXEWHUUiQHDVVHDVXPH
UHSUHVHQWDQ GLVWLQWDV IRUPDV GH H[SORWDU HVWDV GLVFRQWLQXLGDGHV YHU ILJXUDV  \ 
7DPELpQDXQTXH HQPHQRU FXDQWtD \ DVRFLDGDV FRQ VXSHUILFLHV TXH VH FRUUHVSRQGHQ FRQ HO
VXVWUDWRURFRVRVHKDQLGHQWLILFDGRPDUPLWDVFROJDGDVHQYDULRVGHORVQLYHOHV
 /RV PiV DOWRV FDUHFHQ GH GHSyVLWRV IOXYLDOHV 3UHVHQWDQ GHSyVLWRV KHWHURJpQHRV \
FOiVWLFRV\HQODPD\RUtDGHHOORVVHORFDOL]DURQPDWHULDOHVDUTXHROyJLFRV



)LJXUDPozo CabrónD,QVWDODFLyQGHORVDQFODMHVGHOSR]RHQHOVHJXQGRIUDFFLRQDPLHQWR(OSDVDMHHV
SXUDPHQWHHVWUXFWXUDOEEDVHGHOPozo CabrónHQODFDEHFHUDGHODFDVFDGDFGHWDOOHGHOSDVDMHHQHOTXHVH
DSUHFLDHOSHUILOIXVLIRUPHGHOFRQGXFWRDODUJDGRVHJ~QHOSODQRGHODIUDFWXUD/DFDVFDGDVHIRUPDDOGHVERUGDU
ODWHUDOPHQWHHVWHSDVDMH

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

)LJXUDPozo CascadaD'HWDOOHGHODFDEHFHUDGHOFDQDOTXHVHIRUPDHQODSDUHGGHOSR]REYLVWDGHO
SR]RGHVGHXQRGHORVSDOHRQLYHOHVGHCova Cascada F³La Bañera´YLVWDGHOSR]RGHVGHOD LQVWDODFLyQGH
FDEHFHUDGHOSR]R/DVDFDQDODGXUDVHQDEDQLFRVHVLW~DQDFWXDOPHQWHDPiVGHPGHDOWXUDVREUHHOH[XWRULR
TXHDSDUHFHHQDUHODFLRQDQGRHVWHVDOWRGHDJXDFRQHOSDOHRQLYHOGHEDVHGHODDolina-Cova Cascada.




)LJXUD3DOHRQLYHOHV\notchesD%ORTXHHQVXSHUILFLH(QHOSODQRLQIHULRUGDOXJDUDODIRUPDFLyQGHXQ
WUDPRGH FXHYD E SDOHRQLYHO/'HWDOOH GH ORV HQWDOODGXUDVEDVDOHV TXHSHUILODQ OD SDUHG( GHO FDxyQ F
SDOHRQLYHO/(OnotcheDXQTXHSUHVHQWDVXSHUILFLHVJUDQXGDV IUXWRGH ODDOWHUDFLyQFRLQFLGHHQFRWDFRQ ORV
WUDPRVGHHQWDOODGXUDVEDVDOHVSXOLGRVSHUILOkey-holeVXVSHQGLGRVHQHOFDxyQGH;;HEDV

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

)LJXUDPozo CascadaD'HWDOOHGHODFDEHFHUDGHOFDQDOTXHVHIRUPDHQODSDUHGGHOSR]REYLVWDGHO
SR]RGHVGHXQRGHORVSDOHRQLYHOHVGHCova Cascada F³La Bañera´YLVWDGHOSR]RGHVGHOD LQVWDODFLyQGH
FDEHFHUDGHOSR]R/DVDFDQDODGXUDVHQDEDQLFRVHVLW~DQDFWXDOPHQWHDPiVGHPGHDOWXUDVREUHHOH[XWRULR
TXHDSDUHFHHQDUHODFLRQDQGRHVWHVDOWRGHDJXDFRQHOSDOHRQLYHOGHEDVHGHODDolina-Cova Cascada.




)LJXUD3DOHRQLYHOHV\notchesD%ORTXHHQVXSHUILFLH(QHOSODQRLQIHULRUGDOXJDUDODIRUPDFLyQGHXQ
WUDPRGH FXHYD E SDOHRQLYHO/'HWDOOH GH ORV HQWDOODGXUDVEDVDOHV TXHSHUILODQ OD SDUHG( GHO FDxyQ F
SDOHRQLYHO/(OnotcheDXQTXHSUHVHQWDVXSHUILFLHVJUDQXGDV IUXWRGH ODDOWHUDFLyQFRLQFLGHHQFRWDFRQ ORV
WUDPRVGHHQWDOODGXUDVEDVDOHVSXOLGRVSHUILOkey-holeVXVSHQGLGRVHQHOFDxyQGH;;HEDV

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

)LJXUD  3DOHRQLYHOHV \ notches D 3DOHRQLYHO /$QDJOLIR GH ORV QRWFKHV TXH SHUILODQ OD SDUHG ( GHO
FDxyQ1yWHVHODFRODGDFRQPLFURJRXUVVXSHUSXHVWRVTXHVHIRUPDDSDUWLUGHODJXDTXHPDQDDIDYRUGHOSODQR
GHGLVFRQWLQXLGDGESDOHRQLYHO/WUDPRVGHFRQGXFWRVXVSHQGLGRVHQHOFDxyQGH;;HEDV6HLQFOX\HQHQ
IRUPDWRDQDJOLIRURMRFtDQSDUDIDFLOLWDUODSHUFHSFLyQGHODVIRUPDVFRPSOHMDVGHOQLYHO




)LJXUD  'HVOL]DPLHQWR GH / KDFLDOAreal /RV EORTXHV SXOLGRV VLWXDGRV HQ OD EDVH GHO GHVOL]DPLHQWR
GHWUiVGHOHVSHOHROyORJRIRUPDEDQSDUWHGHODSDUHGGHOFDxyQ(OGHVOL]DPLHQWRVHKDSURGXFLGRDIDYRUGHORV
SODQRVGHH[IROLDFLyQGHOJUDQLWRSRUODURWXUDGHODVPDUPLWDVVLWXDGDVHQODUDPSDGHURFDTXHPDUFDHOVDOWR
HQWUHORVQLYHOHV/\/
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
)LJXUD  3DOHRQLYHOHV \ notches D 3DOHRQLYHO /$QDJOLIR GH ORV QRWFKHV TXH SHUILODQ OD SDUHG ( GHO
FDxyQ1yWHVHODFRODGDFRQPLFURJRXUVVXSHUSXHVWRVTXHVHIRUPDDSDUWLUGHODJXDTXHPDQDDIDYRUGHOSODQR
GHGLVFRQWLQXLGDGESDOHRQLYHO/WUDPRVGHFRQGXFWRVXVSHQGLGRVHQHOFDxyQGH;;HEDV6HLQFOX\HQHQ
IRUPDWRDQDJOLIRURMRFtDQSDUDIDFLOLWDUODSHUFHSFLyQGHODVIRUPDVFRPSOHMDVGHOQLYHO




)LJXUD  'HVOL]DPLHQWR GH / KDFLDOAreal /RV EORTXHV SXOLGRV VLWXDGRV HQ OD EDVH GHO GHVOL]DPLHQWR
GHWUiVGHOHVSHOHROyORJRIRUPDEDQSDUWHGHODSDUHGGHOFDxyQ(OGHVOL]DPLHQWRVHKDSURGXFLGRDIDYRUGHORV
SODQRVGHH[IROLDFLyQGHOJUDQLWRSRUODURWXUDGHODVPDUPLWDVVLWXDGDVHQODUDPSDGHURFDTXHPDUFDHOVDOWR
HQWUHORVQLYHOHV/\/
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


 Sector Surgencia: Pozos Xemelgos – Encorvada (figura 4.57)
 (OFRODSVRTXHFRUWDODFXHYDHQOArealFRLQFLGHHQVXSHUILFLHFRQXQHVFDOyQGHXQRV
PGHGHVQLYHO(VWHFRODSVRURPSHHOFDxyQVXEWHUUiQHR\DtVODDSDUHQWHPHQWHODVFXHYDV
GHX.XebasPozo Morto\Pozos Xemelgos/DVWUHVFXHYDVVHLQWHUFRQHFWDQDWUDYpVGHORV
HVWUHFKRVSDVRVTXHGHILQHQORVEORTXHVGHHVWHKXQGLPLHQWRPozo MortoIRUPDUtDSDUWHGHO
SDOHRQLYHO/
 (O UtR DOFDQ]DXemelgos D WUDYpV GHXQ FDQDO LQFLVR OLPLWDGRSRU SDUHGHV FRQWLQXDV
(VWHFDQDOHVYLVLEOHD OR ODUJRGH WRGD ODFXHYDKDVWD OOHJDUD ODVVXUJHQFLDV6\6HQ OD
FXHYD Encorvada (VWH FDQDO HYROXFLRQD VLJXLHQGR OD GLUHFFLyQ 1( 3UHVHQWD SDUHGHV
SXOLGDV \ VHUSHQWHD OLJHUDPHQWH )RUPD XQ SHTXHxR PHDQGUR HQ ODV SUR[LPLGDGHV GH
ArañeiraFDYLGDGDVRFLDGDDXQDSHTXHxDGROLQDGHFRODSVR
 (QXemelgosODLQFLVLyQDSHQDVVXSHUDHOPHWURGHSURIXQGLGDGDXQTXHOOHJDDIRUPDU
XQ SDVDMH WUDQVLWDEOH HQ Arañeira-Encorvada (Q Xemelgos GHMD FROJDGRV YDULRV QLYHOHV
IOXYLDOHVGHVDUUROODGRVVREUHXQDUDPSDURFRVD\VREUHEORTXHVHVFDORQDGRVDIDYRUGHOFDQDO

)LJXUD  Sector Surgencia 3ODQWD PRUIROyJLFD Xemelgos – Arañeira – Encorvada $FWXDOL]DGDV VREUH
9$48(,5252'5,*8(=3RUGLPHQVLRQHVGHOD OiPLQD ODILJXUDVH OLPLWDDO WUDPRGHFXHYD6HKD
LQFOXLGR HO WUDPR GH FDQDO VXSHUILFLDO TXH HQOD]D ODV VXUJHQFLDV 6 \ 6 GH Encorvada FRQ OD VXUJHQFLD
HVWDFLRQDO S2 /D OiPLQD VH FRPSOHPHQWD FRQ OD WUD]D GH DOJXQDV IRUPDV VXSHUILFLDOHV (VFDORQDPLHQWRV
SHULPHWUDOHVGHODDolina BajaUHVDOWHVHVWUXFWXUDOHVHQODVYHUWLHQWHV\TXHDGHPiVFRLQFLGHQWRSRJUiILFDPHQWH
FRQQLYHOHV\SDOHRQLYHOHVGHOVHFWRUX.Xebas



)LJXUD6HFWRUSurgenciaD&DQDOLQFLVRGHXemelgosHQVXHQWUDGDDOPHDQGURGHArañeira/DVRULOODV
VRQVXSHUILFLHVGHURFDTXHSUHVHQWDQQXPHURVDVIRUPDVGHHURVLyQGHSHTXHxRWDPDxR/D]RQDPiVDOHMDGDGHO
UtR FRQVHUYD GHSyVLWRV IOXYLDOHV PD\RULWDULDPHQWH IRUPDGRV SRU DUHQDV \ SHTXHxRV FDQWRV URGDGRV E
VXUJHQFLDGHOVLIyQArañeira-Encorvada/RVEORTXHVTXHKDQIRUPDGRODDolina BajaDSR\DQVREUHUHVWRVGH
PDUPLWDVPpWULFDV(QODILJXUDVHSXHGHQYHUORVUHVWRVGHXQFRQMXQWRTXHDWUDYHVDEDHOFDQDOHQDQFKR1yWHVH
FRPRORVGHSyVLWRVHVWiQIRUPDGRVSRUIUDJPHQWRVDQJXORVRVQRHURVLRQDGRV\DUHQDV

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

 Sector Surgencia: Pozos Xemelgos – Encorvada (figura 4.57)
 (OFRODSVRTXHFRUWDODFXHYDHQOArealFRLQFLGHHQVXSHUILFLHFRQXQHVFDOyQGHXQRV
PGHGHVQLYHO(VWHFRODSVRURPSHHOFDxyQVXEWHUUiQHR\DtVODDSDUHQWHPHQWHODVFXHYDV
GHX.XebasPozo Morto\Pozos Xemelgos/DVWUHVFXHYDVVHLQWHUFRQHFWDQDWUDYpVGHORV
HVWUHFKRVSDVRVTXHGHILQHQORVEORTXHVGHHVWHKXQGLPLHQWRPozo MortoIRUPDUtDSDUWHGHO
SDOHRQLYHO/
 (O UtR DOFDQ]DXemelgos D WUDYpV GHXQ FDQDO LQFLVR OLPLWDGRSRU SDUHGHV FRQWLQXDV
(VWHFDQDOHVYLVLEOHD OR ODUJRGH WRGD ODFXHYDKDVWD OOHJDUD ODVVXUJHQFLDV6\6HQ OD
FXHYD Encorvada (VWH FDQDO HYROXFLRQD VLJXLHQGR OD GLUHFFLyQ 1( 3UHVHQWD SDUHGHV
SXOLGDV \ VHUSHQWHD OLJHUDPHQWH )RUPD XQ SHTXHxR PHDQGUR HQ ODV SUR[LPLGDGHV GH
ArañeiraFDYLGDGDVRFLDGDDXQDSHTXHxDGROLQDGHFRODSVR
 (QXemelgosODLQFLVLyQDSHQDVVXSHUDHOPHWURGHSURIXQGLGDGDXQTXHOOHJDDIRUPDU
XQ SDVDMH WUDQVLWDEOH HQ Arañeira-Encorvada (Q Xemelgos GHMD FROJDGRV YDULRV QLYHOHV
IOXYLDOHVGHVDUUROODGRVVREUHXQDUDPSDURFRVD\VREUHEORTXHVHVFDORQDGRVDIDYRUGHOFDQDO

)LJXUD  Sector Surgencia 3ODQWD PRUIROyJLFD Xemelgos – Arañeira – Encorvada $FWXDOL]DGDV VREUH
9$48(,5252'5,*8(=3RUGLPHQVLRQHVGHOD OiPLQD ODILJXUDVH OLPLWDDO WUDPRGHFXHYD6HKD
LQFOXLGR HO WUDPR GH FDQDO VXSHUILFLDO TXH HQOD]D ODV VXUJHQFLDV 6 \ 6 GH Encorvada FRQ OD VXUJHQFLD
HVWDFLRQDO S2 /D OiPLQD VH FRPSOHPHQWD FRQ OD WUD]D GH DOJXQDV IRUPDV VXSHUILFLDOHV (VFDORQDPLHQWRV
SHULPHWUDOHVGHODDolina BajaUHVDOWHVHVWUXFWXUDOHVHQODVYHUWLHQWHV\TXHDGHPiVFRLQFLGHQWRSRJUiILFDPHQWH
FRQQLYHOHV\SDOHRQLYHOHVGHOVHFWRUX.Xebas



)LJXUD6HFWRUSurgenciaD&DQDOLQFLVRGHXemelgosHQVXHQWUDGDDOPHDQGURGHArañeira/DVRULOODV
VRQVXSHUILFLHVGHURFDTXHSUHVHQWDQQXPHURVDVIRUPDVGHHURVLyQGHSHTXHxRWDPDxR/D]RQDPiVDOHMDGDGHO
UtR FRQVHUYD GHSyVLWRV IOXYLDOHV PD\RULWDULDPHQWH IRUPDGRV SRU DUHQDV \ SHTXHxRV FDQWRV URGDGRV E
VXUJHQFLDGHOVLIyQArañeira-Encorvada/RVEORTXHVTXHKDQIRUPDGRODDolina BajaDSR\DQVREUHUHVWRVGH
PDUPLWDVPpWULFDV(QODILJXUDVHSXHGHQYHUORVUHVWRVGHXQFRQMXQWRTXHDWUDYHVDEDHOFDQDOHQDQFKR1yWHVH
FRPRORVGHSyVLWRVHVWiQIRUPDGRVSRUIUDJPHQWRVDQJXORVRVQRHURVLRQDGRV\DUHQDV

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
 (VTXHPDHVWUXFWXUDO
 /D ILJXUD  PXHVWUD OD URVD GH GLVFRQWLQXLGDGHV FRQVWUXLGD FRQ ORV GDWRV
WRSRJUiILFRVGLVSRQLEOHV/DVIUDFWXUDVSULQFLSDOHVTXHGHILQHQHOFDQDO\FDxyQVXEWHUUiQHR
VLJXHQDOLQHDFLRQHV621(16212(6(
 'HQWURGHOVLVWHPDGHIUDFWXUDVYHUWLFDOHVGHVWDFDSULQFLSDOPHQWHXQDEDQGDGHFL]DOOD
GH GLUHFFLyQ 1(1( FRLQFLGHQWH FRQ OD GLUHFFLyQ GH ORV GHVJDUUHV WDUGLKHUFtQLFRV
GHVFULWRVHQODFDUWRJUDItDJHROyJLFD(VWDGLVFRQWLQXLGDGSUHVHQWDXQEX]DPLHQWRPHGLR
1(FRQHVSDFLDPLHQWRVGHHVFDODFHQWLPpWULFD\GHFLPpWULFD
 6H KD REVHUYDGR OD H[LVWHQFLD GH YDULRV GHVOL]DPLHQWRV DO 1 DVRFLDGRV D SODQRV GH
EX]DPLHQWRHQWUH\


 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 /DFXHYDGHO FolónGUHQDEDMRWLHUUDDOFXUVRGH$5HJDGXUDQWHP6HGHVDUUROOD
HQ ]RQD YDGRVD \ VX FXUVR VXEWHUUiQHR H[FDYD XQ HVWUHFKR FDxyQ VLJXLHQGR ODV
GLVFRQWLQXLGDGHV SULQFLSDOHV 621(16 \212(6( GRQGH OD SHUPHDELOLGDG HVPD\RU
9$48(,52HWDO$Vt ODFDYLGDGFRPRSDUWHGHODUHGGHGUHQDMHHVWiIXHUWHPHQWH
FRQWURODGDSRUODHVWUXFWXUDGHOPDFL]R\SRUHOQLYHOGHEDVHGHODFXtIHUR
 /RV SDVDMHV JDOHUtDV GH FXHYD FRQ FLUFXODFLyQ DFWLYD R IyVLO SUHVHQWDQPRUIRORJtDV
VLPLODUHVDODGHDOJXQRVWLSRVGHFRQGXFWRVNiUVWLFRVVV$VtORVWUDPRVHQFDMDGRVGHOFXUVR
VXEWHUUiQHRGHVDUUROODGRVD IDYRUGHGLVFRQWLQXLGDGHVYHUWLFDOHVRVXEYHUWLFDOHVSUHVHQWDQ OD
PRUIRORJtD GH XQ FRQGXFWR YDGRVR FRQ XQD VHFFLyQ HVWUHFKD \ DODUJDGD YHUWLFDOPHQWH
VLJXLHQGRHOSODQRGHODGLVFRQWLQXLGDGYHUILJXUD6LQHPEDUJRFXDQGRODLQFLVLyQGHOD
UHG FUX]D XQD GLVFRQWLQXLGDG VXEKRUL]RQWDO JHQHUDOPHQWH XQD EDQGD GH FL]DOOD GH OD
HVWUXFWXUDGHODMDVODHURVLyQH[SORWDHVWD]RQDGHGHELOLGDGSURGXFLHQGRXQDVHFFLyQDQFKD
GHSHUILOHOtSWLFRTXHVHDGDSWDDORVOtPLWHVPiVUHVLVWHQWHVGHODGLVFRQWLQXLGDG6HJHQHUDQ
DVtSHUILOHVLQFLVRVWLSRkey-holeFDVRGHX.XebasILJXUDE7DPELpQFXDQGRODHURVLyQ
DIHFWDDXQDIROLDFLyQVXEYHUWLFDOVHIRUPDQFRQGXFWRVGHSHUILOIXVLIRUPHDVLPpWULFRFDVRGH
Pozo CabrónILJXUDF/DILJXUDPXHVWUDDOJXQDVGHODVHFFLRQHVWLSRLGHQWLILFDGDV

)LJXUD(VTXHPDHVWUXFWXUDOGHO Folón'LDJUDPDGHEDUUDVDPRGRGHURVDGHGLVFRQWLQXLGDGHVFDOFXODGD
D VREUH OD VXPDGHGHVDUUROOR WRSRJUDILDGR HQ FDGDGLUHFFLyQ GDWRV DJUXSDGRV HQ LQWHUYDORVGH/DV
GLVFRQWLQXLGDGHVGHPD\RUGHVDUUROORVHKDQVHxDODGRVREUHODWRSRJUDItDPRUIROyJLFDHQSODQWD




 ([LVWHQ HYLGHQFLDV GH SDOHRQLYHOHV GHQWUR GH O Folón 3RU HMHPSOR VH KDQ
LGHQWLILFDGR PDUPLWDV FROJDGDV SDUFLDOPHQWH URWDV \ D HQ GLVWLQWDV FRWDV GHO VLVWHPD SRU
HQFLPDGHOFXUVRDFWLYR$OJXQDVVHVLW~DQDPiVGHPGHDOWXUDVREUHHOIRQGRGHOFDQDO
WDPELpQ VH KDQ LGHQWLILFDGR VRFDYDFLRQHV HQ SDUHGHV \ TXH SRGUtDQ UHSUHVHQWDU WUDPRV GH
FRQGXFWRV DEDQGRQDGRV (Q JHQHUDO HQ FRWDV DOWDV PXFKDV VXSHUILFLHV QR HVWiQ SXOLGDV
DSDUHQWHPHQWHGHELGRDODGLVJUHJDFLyQGHODURFDSRUDOWHUDFLyQ



 (Q9$48(,52HWDOVHHVWXGLDQHVWHWLSRGHIRUPDVDORODUJRGHODFXHYD(Q
HO HVWXGLR DGHPiVGH ORFDOL]DU VREUH OD WRSRJUDItD ODVGLVWLQWDV IRUPDV IyVLOHVGHHURVLyQ\
TXHVHUtDQLQGLFDWLYDVGHOD WUD]DGHORVSDOHRQLYHOHVVHHIHFW~DQPHGLFLRQHVGHGLUHFFLyQ\
EX]DPLHQWRGHORVSODQRVGHGLVFRQWLQXLGDGEDQGDVGHFL]DOODSODQRVGHH[IROLDFLyQMXQWDV
SODQDUHVKRUL]RQWDOHVTXHGHILQHQHVWRVnotches/DVGLUHFFLRQHVGHHVWRV WUDPRVFRLQFLGHQ
FRQ ODV GH ODV GLVFRQWLQXLGDGHV SULQFLSDOHV FRQ OD VLJXLHQWH FDUDFWHUL]DFLyQ FRQGXFWRV GH
GLUHFFLyQSUHGRPLQDQWH16DVRFLDGRDEDQGDVGHFL]DOODGHSHQGLHQWHVXDYHHQWUH\
GLUHFFLyQ1(62 FRQGXFWRV DVRFLDGR D SODQRV GH H[IROLDFLyQGHVOL]DPLHQWR FRQ SHQGLHQWH
PHGLDHQWUH\\FRQGXFWRVGHGLUHFFLyQ212(1(GHIXHUWHEX]DPLHQWRFRQiQJXORV
HQWUH\(OUHVXOWDGRVHPXHVWUDHQODILJXUD


)LJXUD5HVXPHQWRSRJUiILFRGHODVWUD]DVGHSDOHRQLYHOHV/RVSDVDMHVGHVDUUROODGRVVHJ~QGLUHFFLRQHV16
SUHVHQWDQ SHQGLHQWHV VXDYHV \ ORV ]DSDPLHQWRV ODWHUDOHV VH HPSOD]DQ HQ EDQGDV GH FL]DOOD /RV SDVDMHV
GHVDUUROODGRV VHJ~Q1(6: HVWiQ DVRFLDGRV D SODQRV GH GHVOL]DPLHQWRODMDPLHQWR ILQDOPHQWH ORV SDVDMHV GH
GLUHFFLyQ:1:(1(SUHVHQWDQIXHUWHVEX]DPLHQWRV)LJXUDVDGDSWDGDVGH9$48(,52HWDO

)LJXUD6HFFLRQHVSDUFLDOHVGHFRQGXFWRVDGLUHFFLyQJXtD1(6:EGLUHFFLyQJXtD16FGLUHFFLyQ
JXtD 16 G SHTXHxRV notches GLUHFFLyQ JXtD 1(62 H GLUHFFLyQ JXtD 212(6( )LJXUDV DGDSWDGDV GH
9$48(,52\9$48(,52HWDO
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
 (VTXHPDHVWUXFWXUDO
 /D ILJXUD  PXHVWUD OD URVD GH GLVFRQWLQXLGDGHV FRQVWUXLGD FRQ ORV GDWRV
WRSRJUiILFRVGLVSRQLEOHV/DVIUDFWXUDVSULQFLSDOHVTXHGHILQHQHOFDQDO\FDxyQVXEWHUUiQHR
VLJXHQDOLQHDFLRQHV621(16212(6(
 'HQWURGHOVLVWHPDGHIUDFWXUDVYHUWLFDOHVGHVWDFDSULQFLSDOPHQWHXQDEDQGDGHFL]DOOD
GH GLUHFFLyQ 1(1( FRLQFLGHQWH FRQ OD GLUHFFLyQ GH ORV GHVJDUUHV WDUGLKHUFtQLFRV
GHVFULWRVHQODFDUWRJUDItDJHROyJLFD(VWDGLVFRQWLQXLGDGSUHVHQWDXQEX]DPLHQWRPHGLR
1(FRQHVSDFLDPLHQWRVGHHVFDODFHQWLPpWULFD\GHFLPpWULFD
 6H KD REVHUYDGR OD H[LVWHQFLD GH YDULRV GHVOL]DPLHQWRV DO 1 DVRFLDGRV D SODQRV GH
EX]DPLHQWRHQWUH\


 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 /DFXHYDGHO FolónGUHQDEDMRWLHUUDDOFXUVRGH$5HJDGXUDQWHP6HGHVDUUROOD
HQ ]RQD YDGRVD \ VX FXUVR VXEWHUUiQHR H[FDYD XQ HVWUHFKR FDxyQ VLJXLHQGR ODV
GLVFRQWLQXLGDGHV SULQFLSDOHV 621(16 \212(6( GRQGH OD SHUPHDELOLGDG HVPD\RU
9$48(,52HWDO$Vt ODFDYLGDGFRPRSDUWHGHODUHGGHGUHQDMHHVWiIXHUWHPHQWH
FRQWURODGDSRUODHVWUXFWXUDGHOPDFL]R\SRUHOQLYHOGHEDVHGHODFXtIHUR
 /RV SDVDMHV JDOHUtDV GH FXHYD FRQ FLUFXODFLyQ DFWLYD R IyVLO SUHVHQWDQPRUIRORJtDV
VLPLODUHVDODGHDOJXQRVWLSRVGHFRQGXFWRVNiUVWLFRVVV$VtORVWUDPRVHQFDMDGRVGHOFXUVR
VXEWHUUiQHRGHVDUUROODGRVD IDYRUGHGLVFRQWLQXLGDGHVYHUWLFDOHVRVXEYHUWLFDOHVSUHVHQWDQ OD
PRUIRORJtD GH XQ FRQGXFWR YDGRVR FRQ XQD VHFFLyQ HVWUHFKD \ DODUJDGD YHUWLFDOPHQWH
VLJXLHQGRHOSODQRGHODGLVFRQWLQXLGDGYHUILJXUD6LQHPEDUJRFXDQGRODLQFLVLyQGHOD
UHG FUX]D XQD GLVFRQWLQXLGDG VXEKRUL]RQWDO JHQHUDOPHQWH XQD EDQGD GH FL]DOOD GH OD
HVWUXFWXUDGHODMDVODHURVLyQH[SORWDHVWD]RQDGHGHELOLGDGSURGXFLHQGRXQDVHFFLyQDQFKD
GHSHUILOHOtSWLFRTXHVHDGDSWDDORVOtPLWHVPiVUHVLVWHQWHVGHODGLVFRQWLQXLGDG6HJHQHUDQ
DVtSHUILOHVLQFLVRVWLSRkey-holeFDVRGHX.XebasILJXUDE7DPELpQFXDQGRODHURVLyQ
DIHFWDDXQDIROLDFLyQVXEYHUWLFDOVHIRUPDQFRQGXFWRVGHSHUILOIXVLIRUPHDVLPpWULFRFDVRGH
Pozo CabrónILJXUDF/DILJXUDPXHVWUDDOJXQDVGHODVHFFLRQHVWLSRLGHQWLILFDGDV

)LJXUD(VTXHPDHVWUXFWXUDOGHO Folón'LDJUDPDGHEDUUDVDPRGRGHURVDGHGLVFRQWLQXLGDGHVFDOFXODGD
D VREUH OD VXPDGHGHVDUUROOR WRSRJUDILDGR HQ FDGDGLUHFFLyQ GDWRV DJUXSDGRV HQ LQWHUYDORVGH/DV
GLVFRQWLQXLGDGHVGHPD\RUGHVDUUROORVHKDQVHxDODGRVREUHODWRSRJUDItDPRUIROyJLFDHQSODQWD




 ([LVWHQ HYLGHQFLDV GH SDOHRQLYHOHV GHQWUR GH O Folón 3RU HMHPSOR VH KDQ
LGHQWLILFDGR PDUPLWDV FROJDGDV SDUFLDOPHQWH URWDV \ D HQ GLVWLQWDV FRWDV GHO VLVWHPD SRU
HQFLPDGHOFXUVRDFWLYR$OJXQDVVHVLW~DQDPiVGHPGHDOWXUDVREUHHOIRQGRGHOFDQDO
WDPELpQ VH KDQ LGHQWLILFDGR VRFDYDFLRQHV HQ SDUHGHV \ TXH SRGUtDQ UHSUHVHQWDU WUDPRV GH
FRQGXFWRV DEDQGRQDGRV (Q JHQHUDO HQ FRWDV DOWDV PXFKDV VXSHUILFLHV QR HVWiQ SXOLGDV
DSDUHQWHPHQWHGHELGRDODGLVJUHJDFLyQGHODURFDSRUDOWHUDFLyQ



 (Q9$48(,52HWDOVHHVWXGLDQHVWHWLSRGHIRUPDVDORODUJRGHODFXHYD(Q
HO HVWXGLR DGHPiVGH ORFDOL]DU VREUH OD WRSRJUDItD ODVGLVWLQWDV IRUPDV IyVLOHVGHHURVLyQ\
TXHVHUtDQLQGLFDWLYDVGHOD WUD]DGHORVSDOHRQLYHOHVVHHIHFW~DQPHGLFLRQHVGHGLUHFFLyQ\
EX]DPLHQWRGHORVSODQRVGHGLVFRQWLQXLGDGEDQGDVGHFL]DOODSODQRVGHH[IROLDFLyQMXQWDV
SODQDUHVKRUL]RQWDOHVTXHGHILQHQHVWRVnotches/DVGLUHFFLRQHVGHHVWRV WUDPRVFRLQFLGHQ
FRQ ODV GH ODV GLVFRQWLQXLGDGHV SULQFLSDOHV FRQ OD VLJXLHQWH FDUDFWHUL]DFLyQ FRQGXFWRV GH
GLUHFFLyQSUHGRPLQDQWH16DVRFLDGRDEDQGDVGHFL]DOODGHSHQGLHQWHVXDYHHQWUH\
GLUHFFLyQ1(62 FRQGXFWRV DVRFLDGR D SODQRV GH H[IROLDFLyQGHVOL]DPLHQWR FRQ SHQGLHQWH
PHGLDHQWUH\\FRQGXFWRVGHGLUHFFLyQ212(1(GHIXHUWHEX]DPLHQWRFRQiQJXORV
HQWUH\(OUHVXOWDGRVHPXHVWUDHQODILJXUD


)LJXUD5HVXPHQWRSRJUiILFRGHODVWUD]DVGHSDOHRQLYHOHV/RVSDVDMHVGHVDUUROODGRVVHJ~QGLUHFFLRQHV16
SUHVHQWDQ SHQGLHQWHV VXDYHV \ ORV ]DSDPLHQWRV ODWHUDOHV VH HPSOD]DQ HQ EDQGDV GH FL]DOOD /RV SDVDMHV
GHVDUUROODGRV VHJ~Q1(6: HVWiQ DVRFLDGRV D SODQRV GH GHVOL]DPLHQWRODMDPLHQWR ILQDOPHQWH ORV SDVDMHV GH
GLUHFFLyQ:1:(1(SUHVHQWDQIXHUWHVEX]DPLHQWRV)LJXUDVDGDSWDGDVGH9$48(,52HWDO

)LJXUD6HFFLRQHVSDUFLDOHVGHFRQGXFWRVDGLUHFFLyQJXtD1(6:EGLUHFFLyQJXtD16FGLUHFFLyQ
JXtD 16 G SHTXHxRV notches GLUHFFLyQ JXtD 1(62 H GLUHFFLyQ JXtD 212(6( )LJXUDV DGDSWDGDV GH
9$48(,52\9$48(,52HWDO
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
 $SDUWLUGHODVFRWDVGHODVEDQGDVSULQFLSDOHVVHKDQGHWHUPLQDGRSDOHRQLYHOHV/
//\/ VLWXDGRVSRU HQFLPDGHO FXUVR DFWLYR DFWXDO\TXHKHPRVGHQRPLQDGR/(O
QLYHO / UHSUHVHQWD HO FXUVR SULPLJHQLR VLWXDGR HQ HO H[WHULRU GHO VLVWHPD /D ILJXUD 
PXHVWUD FLQFR VHFFLRQHV WUDQVYHUVDOHV GH FXHYD VHFFLRQHV FRPSOHMDV 9$48(,52 
HODERUDGDVFDGDXQDGHHOODVHQXQWUDPRUHSUHVHQWDWLYRGHOVLVWHPD/DILJXUDPXHVWUD
XQDUHFRQVWUXFFLyQGHOFDxyQGHX.XebasVLQEORTXHVVHxDODQGRORVSDOHRQLYHOHVGHILQLGRV



 3RGUtDFRQVLGHUDUVHTXHODGLQiPLFDGHXQRHVWHFDxyQVXEWHUUiQHRHVVLPLODUDODGH
XQFXUVRVXSHUILFLDO3HURH[LVWHXQHOHPHQWRGLIHUHQFLDGRU(OFRQILQDPLHQWR(VWRSUHVXSRQH
TXHVHSXHGHQGDUVLWXDFLRQHVGHVHFFLyQKLGUiXOLFDOOHQDELHQSRUODH[LVWHQFLDGHXQDJUDQ
DYHQLGDELHQSRUODREVWUXFFLyQSDUFLDOGHOFDQDO(QWDOHVVLWXDFLRQHVODFLUFXODFLyQGHMDGH
VHUYDGRVDFDPELDQGRHOUHSDUWRGHSUHVLRQHVHQODVHFFLyQ\HOUpJLPHQGHWXUEXOHQFLDV


)LJXUD  6HFFLRQHVPRUIROyJLFDV GHO VLVWHPD GHO Folón 6H UHIHUHQFLDQ ORV SDOHRQLYHOHV GHO VLVWHPD HQ
FLQFR VHFFLRQHV DPozo da Rá E VXSHUSRVLFLyQ GHCova Grande \  Galería das Varves F 'ROLQD G
X.XebaVVXSHUSRVLFLyQGHWUHVVHFFLRQHVHXemelgos)LJXUDVDGDSWDGDVGH9$48(,52HWDO




 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 (O VLVWHPD GHO Folón SUHVHQWD YDULRV WLSRV GH GHSyVLWRV (Q ORV SDOHRQLYHOHVPiV
DOWRV // VRQ GHSyVLWRV KHWHURJpQHRV HQ ORV TXH VH VXSHUSRQHQ PDWHULDOHV GH GLYHUVD
QDWXUDOH]D SUHGRPLQDQGR UHVWRV RUJiQLFRV IUDJPHQWRV GH URFD SURYHQLHQWHV GH FDQWHUtD \
UHVWRVDUTXHROyJLFRVSULQFLSDOPHQWHIUDJPHQWRVGHYDVRVFHUiPLFRV
 (Q ORV QLYHOHVPHGLRV // DSDUHFHQ FDQWRV URGDGRV\ DFXPXODFLRQHVGHJUDYDV
$SDUHFHQWDPELpQPDWHULDOHVDUTXHROyJLFRV(QORVQLYHOHV//SUHGRPLQDQORVGHSyVLWRV
IOXYLDOHVIRUPDGRVSRUFDQWRVURGDGRVPHQRV\SULQFLSDOPHQWHORGRV\DUHQDV
 (OFXUVRDFWXDO/\VXV]RQDVGHLQXQGDFLyQHVWDFLRQDOSUHVHQWDGHSyVLWRVGHFDQWRV
URGDGRVGHVWDFDQGR ODSUHVHQFLDGHDQILEROLWDV URGDGDVHQiUHDVGyQGHKDQDSDUHFLGR~WLOHV
OtWLFRVWUDEDMDGRV
 &RPR GHSyVLWRV DQWLJXRV GHVWDFDQ D ORV GHSyVLWRV UtWPLFRV GH Cova Grande
GLVWULEXLGRV HQ ORV H[WUHPRV GH ORV SDVDMHV GHILQLGRV HQ XQD IUDFWXUD 212(6(
GLVFRQWLQXLGDGTXHJXLyHOEDVFXODPLHQWR\GHVOL]DPLHQWRGHEORTXHVKDFLD ODGROLQD(VWRV
GHSyVLWRV VH VLW~DQ HQ FRWD HOHYDGD FRQ UHVSHFWR DO FDQDO DFWLYR 6RQ IRUPDV WtSLFDV HQ

)LJXUD  5HFRQVWUXFFLyQ GHO FDxyQ VXEWHUUiQHR GH X. Xebas PRVWUDQGR ORV FXDWUR SDOHRQLYHOHV TXH OR
FRQILJXUDQ)LJXUDVDGDSWDGDVGH9$48(,52HWDO(VWRVSDOHRQLYHOHVVRQWHUUD]DVURFRVDVFROJDGDVHQ
ORVODWHUDOHVGHOFDxyQ
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
 $SDUWLUGHODVFRWDVGHODVEDQGDVSULQFLSDOHVVHKDQGHWHUPLQDGRSDOHRQLYHOHV/
//\/ VLWXDGRVSRU HQFLPDGHO FXUVR DFWLYR DFWXDO\TXHKHPRVGHQRPLQDGR/(O
QLYHO / UHSUHVHQWD HO FXUVR SULPLJHQLR VLWXDGR HQ HO H[WHULRU GHO VLVWHPD /D ILJXUD 
PXHVWUD FLQFR VHFFLRQHV WUDQVYHUVDOHV GH FXHYD VHFFLRQHV FRPSOHMDV 9$48(,52 
HODERUDGDVFDGDXQDGHHOODVHQXQWUDPRUHSUHVHQWDWLYRGHOVLVWHPD/DILJXUDPXHVWUD
XQDUHFRQVWUXFFLyQGHOFDxyQGHX.XebasVLQEORTXHVVHxDODQGRORVSDOHRQLYHOHVGHILQLGRV



 3RGUtDFRQVLGHUDUVHTXHODGLQiPLFDGHXQRHVWHFDxyQVXEWHUUiQHRHVVLPLODUDODGH
XQFXUVRVXSHUILFLDO3HURH[LVWHXQHOHPHQWRGLIHUHQFLDGRU(OFRQILQDPLHQWR(VWRSUHVXSRQH
TXHVHSXHGHQGDUVLWXDFLRQHVGHVHFFLyQKLGUiXOLFDOOHQDELHQSRUODH[LVWHQFLDGHXQDJUDQ
DYHQLGDELHQSRUODREVWUXFFLyQSDUFLDOGHOFDQDO(QWDOHVVLWXDFLRQHVODFLUFXODFLyQGHMDGH
VHUYDGRVDFDPELDQGRHOUHSDUWRGHSUHVLRQHVHQODVHFFLyQ\HOUpJLPHQGHWXUEXOHQFLDV


)LJXUD  6HFFLRQHVPRUIROyJLFDV GHO VLVWHPD GHO Folón 6H UHIHUHQFLDQ ORV SDOHRQLYHOHV GHO VLVWHPD HQ
FLQFR VHFFLRQHV DPozo da Rá E VXSHUSRVLFLyQ GHCova Grande \  Galería das Varves F 'ROLQD G
X.XebaVVXSHUSRVLFLyQGHWUHVVHFFLRQHVHXemelgos)LJXUDVDGDSWDGDVGH9$48(,52HWDO




 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 (O VLVWHPD GHO Folón SUHVHQWD YDULRV WLSRV GH GHSyVLWRV (Q ORV SDOHRQLYHOHVPiV
DOWRV // VRQ GHSyVLWRV KHWHURJpQHRV HQ ORV TXH VH VXSHUSRQHQ PDWHULDOHV GH GLYHUVD
QDWXUDOH]D SUHGRPLQDQGR UHVWRV RUJiQLFRV IUDJPHQWRV GH URFD SURYHQLHQWHV GH FDQWHUtD \
UHVWRVDUTXHROyJLFRVSULQFLSDOPHQWHIUDJPHQWRVGHYDVRVFHUiPLFRV
 (Q ORV QLYHOHVPHGLRV // DSDUHFHQ FDQWRV URGDGRV\ DFXPXODFLRQHVGHJUDYDV
$SDUHFHQWDPELpQPDWHULDOHVDUTXHROyJLFRV(QORVQLYHOHV//SUHGRPLQDQORVGHSyVLWRV
IOXYLDOHVIRUPDGRVSRUFDQWRVURGDGRVPHQRV\SULQFLSDOPHQWHORGRV\DUHQDV
 (OFXUVRDFWXDO/\VXV]RQDVGHLQXQGDFLyQHVWDFLRQDOSUHVHQWDGHSyVLWRVGHFDQWRV
URGDGRVGHVWDFDQGR ODSUHVHQFLDGHDQILEROLWDV URGDGDVHQiUHDVGyQGHKDQDSDUHFLGR~WLOHV
OtWLFRVWUDEDMDGRV
 &RPR GHSyVLWRV DQWLJXRV GHVWDFDQ D ORV GHSyVLWRV UtWPLFRV GH Cova Grande
GLVWULEXLGRV HQ ORV H[WUHPRV GH ORV SDVDMHV GHILQLGRV HQ XQD IUDFWXUD 212(6(
GLVFRQWLQXLGDGTXHJXLyHOEDVFXODPLHQWR\GHVOL]DPLHQWRGHEORTXHVKDFLD ODGROLQD(VWRV
GHSyVLWRV VH VLW~DQ HQ FRWD HOHYDGD FRQ UHVSHFWR DO FDQDO DFWLYR 6RQ IRUPDV WtSLFDV HQ

)LJXUD  5HFRQVWUXFFLyQ GHO FDxyQ VXEWHUUiQHR GH X. Xebas PRVWUDQGR ORV FXDWUR SDOHRQLYHOHV TXH OR
FRQILJXUDQ)LJXUDVDGDSWDGDVGH9$48(,52HWDO(VWRVSDOHRQLYHOHVVRQWHUUD]DVURFRVDVFROJDGDVHQ
ORVODWHUDOHVGHOFDxyQ
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
DPELHQWHV ODFXVWUHV SRU OR TXH VH FRQVLGHUD HVWiQ DVRFLDGRV D XQ SHUtRGR SURORQJDGR GH
HVWDQFDPLHQWR 1R KD\ GDWDFLRQHV GLVSRQLEOHV E OD FRODGD \ HVSHOHRWHPDV GH SLJRWLWD
VLWXDGRVHQODYHUWLHQWH(GHODGROLQDHVSHFLDOPHQWHHOGHSyVLWRGHCoral Roxo. 6HORFDOL]DQ
HQFRWDGHLQXQGDFLyQLQYHUQDO/RVPLFURJRXUVSUHVHQWDQDFXPXODFLyQGHDUHQDVORTXHVLQ
OXJDUDGXGDVVHxDODXQFDPELRG  UpJLPHQHQ ODFLUFXODFLyQGHODJXDHQODFXHYD$SLpGH
FRODGDVHORFDOL]DURQIUDJPHQWRVFHUiPLFRVDWULEXLGRVDO&DOFROtWLFR%URQFHIRVLOL]DGRVSRUOD
SLJRWLWD7DPELpQHQORVGHSyVLWRVGHOLaberinto de Superman6HGLVSRQHGHGDWDFLyQGHOD
FRODGDFDO&\U%36RQIRUPDVDFWXDOPHQWHHQGHVWUXFFLyQ\VHFRUUHVSRQGHQ
FRQXQ UpJLPHQGHSRVLFLRQDO LQFRPSDWLEOH FRQ OD FLUFXODFLyQ WXUEXOHQWD DFWXDO HQ HO VHFWRU
SULQFLSDOPHQWH HQ LQYLHUQR 6X GHVDUUROOR HVWi DVRFLDGR D DSRUWHV PX\ OHQWRV SRU WDQWR
DQWHULRUHVDOPRPHQWRDFWXDO

 *pQHVLV\HYROXFLyQGHODFXHYD
 (VWDV FXHYDV VH GHVDUUROODQ HQ OD ]RQD YDGRVD \ HO FXUVR VXEWHUUiQHR H[FDYD XQ
HVWUHFKRFDxyQVLJXLHQGRODVGLVFRQWLQXLGDGHVSULQFLSDOHVTXHDIHFWDQDOPHQRVORFDOPHQWH
DOPDFL]RJUDQtWLFR621(16\212(6(&ODUDPHQWHODFXHYDFRPRSDUWHGHODUHGGH
GUHQDMH HVWi IXHUWHPHQWH FRQWURODGD SRU OD HVWUXFWXUD GHOPDFL]R \ SRU HO QLYHO GH EDVH GHO
DFXtIHUR
 /D IRUPDFLyQGH ODFXHYD WLHQH OXJDUHQGRV IDVHV'XUDQWH ODSULPHUD IDVH ODDOWHUDFLyQ
VXEHGiILFDDYDQ]DHQSURIXQGLGDGDORODUJRGHOVLVWHPDGHGLVFRQWLQXLGDGHVDFRPSDxDGRSRUOD
LQFLVLyQ GH OD UHG GH GUHQDMH GLULJLGD SRU PRYLPLHQWRV WHFWyQLFRV HXVWiWLFRV R LVRWiWLFRV /D
PHWHRUL]DFLyQ GH ODV GLVFRQWLQXLGDGHV WLSR SODQRV GH FL]DOOD SURGXFH DOWHULWDV TXH VHxDODQ OD
SRVLFLyQ RULJLQDO GH ODV GLVFRQWLQXLGDGHV 'XUDQWH OD VHJXQGD IDVH ODV LQILOWUDFLRQHV GH DJXD
SURGXFHQODHURVLyQPHFiQLFDTXHHYDFXDODVDOWHULWDVSURJUHVLYDPHQWHGHMDQGRHOFRQGXFWROLEUHGH
REVWiFXORV$Vt ODFLUFXODFLyQGHDJXDDWUDYpVGHORVSODQRVGHGLVFRQWLQXLGDGHVFRPLHQ]DDVHU
FDGDPiVPiVUiSLGDDOWLHPSRTXHODHURVLyQFRQWULEX\HDHQVDQFKDUHOFRQGXFWR(VHQHVWDIDVH
FXDQGR HPSLH]DQ D IRUPDUVH RWURV WLSRV GH IRUPDV FRPR DFDQDODGXUDV GH HURVLyQ VXSHUILFLHV
SXOLGDVPDUPLWDV WXUELOORQDUHV HWF8QDYH]H[LVWH VXILFLHQWHHVSDFLRYDFtR ORVEORTXHVGH URFD
SXHGHQ PRYHUVH R FDHU GDQGR OXJDU DO DVSHFWR DFWXDO GH OD FDYLGDG GyQGH VH PH]FODQ
DFXPXODFLRQHVFDyWLFDVGHEORTXHVFRQSDVDMHV\FRQGXFWRVHVWUXFWXUDOHVGHVDUUROODGRVDIDYRUGH
HVWDVGLVFRQWLQXLGDGHVSULQFLSDOHV
 /DHVWDELOLGDGGHORVFRQGXFWRVHVWiGHWHUPLQDGDHQSULPHUOXJDUSRUORVVLVWHPDVGH
IUDFWXUDV TXH DIHFWDQ D ORV EORTXHV TXH FRQIRUPDQ ODV EyYHGDV OD RULHQWDFLyQ GH ODV
GLVFRQWLQXLGDGHV FRQ UHVSHFWR DO HMH GHO FRQGXFWR \ ODV FDUDFWHUtVWLFDV LQWUtQVHFDV GHO
PDWHULDO (Q HVWH VLVWHPD QR KD\ PXFKRV HVSDFLRV FRQ OX] HVSDFLRV DELHUWRV DPSOLD (Q
JHQHUDO HO HVSDFLDPLHQWR HQWUH GLVFRQWLQXLGDGHV HV GH RUGHQ PpWULFR  'yQGH VH SURGXFHQ
VDODV DPSOLDV ORV WHFKRV QR VRQ FRQWLQXRV VL QR TXH VH SUHVHQWDQ FRPR EORTXHV URWRV R
DFXPXODFLRQHVGHEORTXHVDFRGDODGRVHQWUHVL
 $SDUWLUGH ORVQLYHOHV LGHQWLILFDGRV\ WHQLHQGRHQFXHQWD ODVVXSHUSRVLFLRQHVGH ORV
GLVWLQWRVGHVOL]DPLHQWRV9$48(,52SURSRQHXQDSRVLEOHVHFXHQFLDHQODHYROXFLyQ
GHODFXHYDYHUILJXUD(OVLVWHPDVHKDEUtDGHVDUUROODGRVREUHXQDSDOHRVXSHUILFLHGH
HGDGSOLRFXDWHUQDULD
 (OHYHQWRPiVFUtWLFRHQHVWDFXHYDVHUtDHOJUDQFRODSVRGHODGROLQDSRUHQFLPDGHO
Pozo de la Cascada ([LVWHQ GRV SURFHVRV VHGLPHQWDULRV YLQFXODGRV FRQ HO FRODSVR TXH
UHVXOWDQ LQFRPSDWLEOHV FRQ SURFHVRV GH FLUFXODFLyQ WXUEXOHQWD \ TXH DPERV VH SUHVHQWDQ
DFWXDOPHQWH HQ SURFHVR GH GHVWUXFFLyQ /RV GHSyVLWRV GH SLJRWLWD \ ODV ULWPLWDV GH Cova 
Grande.



)LJXUD 0RGHOR GH HYROXFLyQ VXEWHUUiQHD GHO FXUVR GH$5HJD D SDUWLU GH XQD VXSHUILFLH GH HGDG 3OLR
&XDWHUQDULD 6HFXHQFLD FRQVWUXLGD SRU VXSHUSRVLFLyQ GH ORV VXFHVLYRV SDOHRQLYHOHV LGHQWLILFDGRV WHQLHQGR HQ
FXHQWD OD GLVWULEXFLyQ GH IDPLOLDV GH GLVFRQWLQXLGDGHV \ GLVSRVLFLyQ GH ORV IUDJPHQWRV GH SDOHRFRQGXFQWRV
)LJXUDVDGDSWDGDVGH9$48(,52HWDO
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
DPELHQWHV ODFXVWUHV SRU OR TXH VH FRQVLGHUD HVWiQ DVRFLDGRV D XQ SHUtRGR SURORQJDGR GH
HVWDQFDPLHQWR 1R KD\ GDWDFLRQHV GLVSRQLEOHV E OD FRODGD \ HVSHOHRWHPDV GH SLJRWLWD
VLWXDGRVHQODYHUWLHQWH(GHODGROLQDHVSHFLDOPHQWHHOGHSyVLWRGHCoral Roxo. 6HORFDOL]DQ
HQFRWDGHLQXQGDFLyQLQYHUQDO/RVPLFURJRXUVSUHVHQWDQDFXPXODFLyQGHDUHQDVORTXHVLQ
OXJDUDGXGDVVHxDODXQFDPELRG  UpJLPHQHQ ODFLUFXODFLyQGHODJXDHQODFXHYD$SLpGH
FRODGDVHORFDOL]DURQIUDJPHQWRVFHUiPLFRVDWULEXLGRVDO&DOFROtWLFR%URQFHIRVLOL]DGRVSRUOD
SLJRWLWD7DPELpQHQORVGHSyVLWRVGHOLaberinto de Superman6HGLVSRQHGHGDWDFLyQGHOD
FRODGDFDO&\U%36RQIRUPDVDFWXDOPHQWHHQGHVWUXFFLyQ\VHFRUUHVSRQGHQ
FRQXQ UpJLPHQGHSRVLFLRQDO LQFRPSDWLEOH FRQ OD FLUFXODFLyQ WXUEXOHQWD DFWXDO HQ HO VHFWRU
SULQFLSDOPHQWH HQ LQYLHUQR 6X GHVDUUROOR HVWi DVRFLDGR D DSRUWHV PX\ OHQWRV SRU WDQWR
DQWHULRUHVDOPRPHQWRDFWXDO

 *pQHVLV\HYROXFLyQGHODFXHYD
 (VWDV FXHYDV VH GHVDUUROODQ HQ OD ]RQD YDGRVD \ HO FXUVR VXEWHUUiQHR H[FDYD XQ
HVWUHFKRFDxyQVLJXLHQGRODVGLVFRQWLQXLGDGHVSULQFLSDOHVTXHDIHFWDQDOPHQRVORFDOPHQWH
DOPDFL]RJUDQtWLFR621(16\212(6(&ODUDPHQWHODFXHYDFRPRSDUWHGHODUHGGH
GUHQDMH HVWi IXHUWHPHQWH FRQWURODGD SRU OD HVWUXFWXUD GHOPDFL]R \ SRU HO QLYHO GH EDVH GHO
DFXtIHUR
 /D IRUPDFLyQGH ODFXHYD WLHQH OXJDUHQGRV IDVHV'XUDQWH ODSULPHUD IDVH ODDOWHUDFLyQ
VXEHGiILFDDYDQ]DHQSURIXQGLGDGDORODUJRGHOVLVWHPDGHGLVFRQWLQXLGDGHVDFRPSDxDGRSRUOD
LQFLVLyQ GH OD UHG GH GUHQDMH GLULJLGD SRU PRYLPLHQWRV WHFWyQLFRV HXVWiWLFRV R LVRWiWLFRV /D
PHWHRUL]DFLyQ GH ODV GLVFRQWLQXLGDGHV WLSR SODQRV GH FL]DOOD SURGXFH DOWHULWDV TXH VHxDODQ OD
SRVLFLyQ RULJLQDO GH ODV GLVFRQWLQXLGDGHV 'XUDQWH OD VHJXQGD IDVH ODV LQILOWUDFLRQHV GH DJXD
SURGXFHQODHURVLyQPHFiQLFDTXHHYDFXDODVDOWHULWDVSURJUHVLYDPHQWHGHMDQGRHOFRQGXFWROLEUHGH
REVWiFXORV$Vt ODFLUFXODFLyQGHDJXDDWUDYpVGHORVSODQRVGHGLVFRQWLQXLGDGHVFRPLHQ]DDVHU
FDGDPiVPiVUiSLGDDOWLHPSRTXHODHURVLyQFRQWULEX\HDHQVDQFKDUHOFRQGXFWR(VHQHVWDIDVH
FXDQGR HPSLH]DQ D IRUPDUVH RWURV WLSRV GH IRUPDV FRPR DFDQDODGXUDV GH HURVLyQ VXSHUILFLHV
SXOLGDVPDUPLWDV WXUELOORQDUHV HWF8QDYH]H[LVWH VXILFLHQWHHVSDFLRYDFtR ORVEORTXHVGH URFD
SXHGHQ PRYHUVH R FDHU GDQGR OXJDU DO DVSHFWR DFWXDO GH OD FDYLGDG GyQGH VH PH]FODQ
DFXPXODFLRQHVFDyWLFDVGHEORTXHVFRQSDVDMHV\FRQGXFWRVHVWUXFWXUDOHVGHVDUUROODGRVDIDYRUGH
HVWDVGLVFRQWLQXLGDGHVSULQFLSDOHV
 /DHVWDELOLGDGGHORVFRQGXFWRVHVWiGHWHUPLQDGDHQSULPHUOXJDUSRUORVVLVWHPDVGH
IUDFWXUDV TXH DIHFWDQ D ORV EORTXHV TXH FRQIRUPDQ ODV EyYHGDV OD RULHQWDFLyQ GH ODV
GLVFRQWLQXLGDGHV FRQ UHVSHFWR DO HMH GHO FRQGXFWR \ ODV FDUDFWHUtVWLFDV LQWUtQVHFDV GHO
PDWHULDO (Q HVWH VLVWHPD QR KD\ PXFKRV HVSDFLRV FRQ OX] HVSDFLRV DELHUWRV DPSOLD (Q
JHQHUDO HO HVSDFLDPLHQWR HQWUH GLVFRQWLQXLGDGHV HV GH RUGHQ PpWULFR  'yQGH VH SURGXFHQ
VDODV DPSOLDV ORV WHFKRV QR VRQ FRQWLQXRV VL QR TXH VH SUHVHQWDQ FRPR EORTXHV URWRV R
DFXPXODFLRQHVGHEORTXHVDFRGDODGRVHQWUHVL
 $SDUWLUGH ORVQLYHOHV LGHQWLILFDGRV\ WHQLHQGRHQFXHQWD ODVVXSHUSRVLFLRQHVGH ORV
GLVWLQWRVGHVOL]DPLHQWRV9$48(,52SURSRQHXQDSRVLEOHVHFXHQFLDHQODHYROXFLyQ
GHODFXHYDYHUILJXUD(OVLVWHPDVHKDEUtDGHVDUUROODGRVREUHXQDSDOHRVXSHUILFLHGH
HGDGSOLRFXDWHUQDULD
 (OHYHQWRPiVFUtWLFRHQHVWDFXHYDVHUtDHOJUDQFRODSVRGHODGROLQDSRUHQFLPDGHO
Pozo de la Cascada ([LVWHQ GRV SURFHVRV VHGLPHQWDULRV YLQFXODGRV FRQ HO FRODSVR TXH
UHVXOWDQ LQFRPSDWLEOHV FRQ SURFHVRV GH FLUFXODFLyQ WXUEXOHQWD \ TXH DPERV VH SUHVHQWDQ
DFWXDOPHQWH HQ SURFHVR GH GHVWUXFFLyQ /RV GHSyVLWRV GH SLJRWLWD \ ODV ULWPLWDV GH Cova 
Grande.



)LJXUD 0RGHOR GH HYROXFLyQ VXEWHUUiQHD GHO FXUVR GH$5HJD D SDUWLU GH XQD VXSHUILFLH GH HGDG 3OLR
&XDWHUQDULD 6HFXHQFLD FRQVWUXLGD SRU VXSHUSRVLFLyQ GH ORV VXFHVLYRV SDOHRQLYHOHV LGHQWLILFDGRV WHQLHQGR HQ
FXHQWD OD GLVWULEXFLyQ GH IDPLOLDV GH GLVFRQWLQXLGDGHV \ GLVSRVLFLyQ GH ORV IUDJPHQWRV GH SDOHRFRQGXFQWRV
)LJXUDVDGDSWDGDVGH9$48(,52HWDO
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
 

)LJXUD0RGHORGHHYROXFLyQVXEWHUUiQHDGHOFXUVRGH$5HJDHQHO+RORFHQR6HFXHQFLDFRQVWUXLGDDSDUWLU
GHORVPDWHULDOHVFRUUHVSRQGLHQWHVDFDGDKRUL]RQWHGHRFXSDFLyQ\DODGLVSRVLFLyQ\GDWDFLRQHVGHODVIRUPDV
GHSRVLFLRQDOHVPiVLPSRUWDQWHV/RVKRUL]RQWHVFRUUHVSRQGLHQWHVDO1HROtWLFR\&DOFROtWLFRDSDUHFHQFHQWUDGRV
HQODVPLVPDV]RQDV(OKRUL]RQWHFRUUHVSRQGLHQWHDO%URQFHVHVXSHUSRQHSDUFLDOPHQWHFRQORVDQWHULRUHVSHUR
WLHQGHDDSDUHFHUHQHOSDOHRQLYHOVXE\DFHQWH



 'HELGR D OD FDUHQFLD GH PiV GDWDFLRQHV \ GHSHQGLHQGR DPERV GH SURFHVRV GH
FLUFXODFLyQOHQWDULWPLWDV\PX\OHQWDSLJRWLWDVHDVXPHVRQIRUPDVSURGXFLGDVHQODIDVH
GH SRVWFRODSVR GH OD GROLQD 3RU RWUR ODGR ORV GLVWLQWRV KRUL]RQWHV GH XVRRFXSDFLyQ GH OD
FXHYDSDUHFHQFRQFHQWUDUVHSUHIHUHQWHPHQWHHQXQRVXRWURVSDOHRQLYHOHV\SDVDQDPH]FODUVH
HQODV]RQDVFRODSVDGDVTXHGDQGRLQFOXVRIRVLOL]DGRVSRUHOFUHFLPLHQWRGHORVHVSHOHRWHPDV
 &RQHVWRVGDWRVVHKDFRQVWUXLGRXQDSRVLEOHVHFXHQFLDTXHGHWDOODGHODHYROXFLyQGH
ODFXHYDHQHO&XDWHUQDULRUHFLHQWH9HUILJXUD

 6LVWHPDVHVWUXFWXUDOHVFRQJUDQGHVFXUVRVVXEWHUUiQHRV(OVLVWHPDGHAlbarellos
 (OVLVWHPDGHAlbarellosHVXQDFDYLGDGHVWUXFWXUDOGHVDUUROODGDHQODLQWHUVHFFLyQGH
GRV HVWUXFWXUDV GH ODMDV FRQ EX]DPLHQWR FRQYHUJHQWH DO FHQWUR GHO FDQDO GLVFRQWLQXLGDG D
WUDYpV GH OD TXH VH FDSWXUD \ GUHQD EDMR WLHUUD DO UtR$YLD /D VXUJHQFLD GH HVWH VLVWHPDVH
ORFDOL]D GHQWUR GHO HPEDOVH GH$OEDUHOORV TXHGDQGR VXPHUJLGD R HPHUJLGD HQ IXQFLyQ GHO
QLYHOGHFDUJDGHOHPEDOVH*HQHUDOPHQWHODVXUJHQFLDGHODFXHYDUHVXOWDLQDFFHVLEOHFXDQGR
HO QLYHO GH FDUJD VXSHUD HO  (O QLYHO Pi[LPR GH DJXD HQ HVWH HPEDOVH FRWD GH
FRURQDFLyQHVGHPDVO'(/+2<2
 3RUGHEDMRGHOGHQLYHOHQHOHPEDOVHHOVLVWHPDGHAlbarellosSUHVHQWDXQFXUVR
VXEWHUUiQHRWUDQVLWDEOHSUiFWLFDPHQWHHQVXWRWDOLGDGFRQXQGHVDUUROORGHP\PGH
GHVQLYHO
 'HWRGDVODVFXHYDVHVWXGLDGDVHVODTXHSUHVHQWDHOFXUVRPiVFDXGDORVR\HQHUJpWLFR
ORTXHVHYHUHIOHMDGRHQHOGHVDUUROORGHODVJUDQGHVIRUPDVGHHURVLyQTXHORFDUDFWHUL]DQ

 /RFDOL]DFLyQ
 (OVLVWHPDGHAlbarellosVHORFDOL]DHQ%HUHVPRSDUURTXLDGHOD\XQWDPLHQWRGH$YLyQ
SURYLQFLDGH2XUHQVH*:68707HQODGHVHPERFDGXUDGHOUtR
$YLDHQHOHPEDOVHGH$OEDUHOORV

 0DUFRJHROyJLFR
 7RGR HO VLVWHPD HVWi GHVDUUROODGR HQ XQD JUDQRGLRULWD SUHFR] VL ELHQ HO VLVWHPD VH
HPSOD]DHQHOOtPLWHGHXQDJUDQRGLRULWDHQFRQWDFWRFRQXQDFXDUFLWDVOGHO3UHFiPEULFR
FRQ PHWDPRUILVPR GH FRQWDFWR \ FRQ XQ FRPSOHMR GHO 2UGRYtFLFR ,QIHULRU IRUPDGR SRU
PLFDHVTXLVWRVJULVHV\YHUGHVDOEtWLFRVFXDUFLWDVFRQPHWDPRUILVPRGHFRQWDFWR\DQILEROLWDV
FRQPHWDPRUILVPRGHFRQWDFWR0$*1$,*0(
 /D GLVSRVLFLyQ GH ODV EDQGDV GH HVWRV FRPSOHMRV PHWDPyUILFRV VRQ SDUDOHODV DO HMH
PHGLRGHOFDxyQVLWXiQGRVHSULQFLSDOPHQWHHQODYHUWLHQWH1(GHOYDOOH6H KD HIHFWXDGR XQ
UHFRUULGR GH ODV YHUWLHQWHV WUD]DQGR FRQ *36 HO OtPLWH YLVLEOH GH ODV URFDV SOXWyQLFDV YHU
ILJXUDD
 6HWUDWDGHXQDJUDQRGLRULWDLQWUXVLYDPHPRULD0$*1$,*0(GHFRQWDFWRV
QHWRVFRQODVVHULHVPHWDPyUILFDVDG\DFHQWHVTXHFRQIRUPDXQPDFL]RGHIRUPDDODUJDGD\
TXHHVSDUDOHORHQOtQHDVJHQHUDOHVDODGLUHFFLyQGHODVSULQFLSDOHVIRUPDFLRQHV\HVWUXFWXUDV
UHJLRQDOHV
 6H FDUDFWHUL]D SRU VX JUDQ ULTXH]D HQ ELRWLWD SRU OD SUHVHQFLD GH PHJDFULVWDOHV GH
IOHGHVSDWR \ SRU OD SREUH]D HQ PLQHUDOHV QHXPDWROtWLFRV H KLGURWHUPOHV (O PDFL]R HVWi
FUX]DGRSRUQXPHURVRVGLTXHViFLGRVDSOLWDVIXQGDPHQWDOHPHQWH
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
 

)LJXUD0RGHORGHHYROXFLyQVXEWHUUiQHDGHOFXUVRGH$5HJDHQHO+RORFHQR6HFXHQFLDFRQVWUXLGDDSDUWLU
GHORVPDWHULDOHVFRUUHVSRQGLHQWHVDFDGDKRUL]RQWHGHRFXSDFLyQ\DODGLVSRVLFLyQ\GDWDFLRQHVGHODVIRUPDV
GHSRVLFLRQDOHVPiVLPSRUWDQWHV/RVKRUL]RQWHVFRUUHVSRQGLHQWHVDO1HROtWLFR\&DOFROtWLFRDSDUHFHQFHQWUDGRV
HQODVPLVPDV]RQDV(OKRUL]RQWHFRUUHVSRQGLHQWHDO%URQFHVHVXSHUSRQHSDUFLDOPHQWHFRQORVDQWHULRUHVSHUR
WLHQGHDDSDUHFHUHQHOSDOHRQLYHOVXE\DFHQWH



 'HELGR D OD FDUHQFLD GH PiV GDWDFLRQHV \ GHSHQGLHQGR DPERV GH SURFHVRV GH
FLUFXODFLyQOHQWDULWPLWDV\PX\OHQWDSLJRWLWDVHDVXPHVRQIRUPDVSURGXFLGDVHQODIDVH
GH SRVWFRODSVR GH OD GROLQD 3RU RWUR ODGR ORV GLVWLQWRV KRUL]RQWHV GH XVRRFXSDFLyQ GH OD
FXHYDSDUHFHQFRQFHQWUDUVHSUHIHUHQWHPHQWHHQXQRVXRWURVSDOHRQLYHOHV\SDVDQDPH]FODUVH
HQODV]RQDVFRODSVDGDVTXHGDQGRLQFOXVRIRVLOL]DGRVSRUHOFUHFLPLHQWRGHORVHVSHOHRWHPDV
 &RQHVWRVGDWRVVHKDFRQVWUXLGRXQDSRVLEOHVHFXHQFLDTXHGHWDOODGHODHYROXFLyQGH
ODFXHYDHQHO&XDWHUQDULRUHFLHQWH9HUILJXUD

 6LVWHPDVHVWUXFWXUDOHVFRQJUDQGHVFXUVRVVXEWHUUiQHRV(OVLVWHPDGHAlbarellos
 (OVLVWHPDGHAlbarellosHVXQDFDYLGDGHVWUXFWXUDOGHVDUUROODGDHQODLQWHUVHFFLyQGH
GRV HVWUXFWXUDV GH ODMDV FRQ EX]DPLHQWR FRQYHUJHQWH DO FHQWUR GHO FDQDO GLVFRQWLQXLGDG D
WUDYpV GH OD TXH VH FDSWXUD \ GUHQD EDMR WLHUUD DO UtR$YLD /D VXUJHQFLD GH HVWH VLVWHPDVH
ORFDOL]D GHQWUR GHO HPEDOVH GH$OEDUHOORV TXHGDQGR VXPHUJLGD R HPHUJLGD HQ IXQFLyQ GHO
QLYHOGHFDUJDGHOHPEDOVH*HQHUDOPHQWHODVXUJHQFLDGHODFXHYDUHVXOWDLQDFFHVLEOHFXDQGR
HO QLYHO GH FDUJD VXSHUD HO  (O QLYHO Pi[LPR GH DJXD HQ HVWH HPEDOVH FRWD GH
FRURQDFLyQHVGHPDVO'(/+2<2
 3RUGHEDMRGHOGHQLYHOHQHOHPEDOVHHOVLVWHPDGHAlbarellosSUHVHQWDXQFXUVR
VXEWHUUiQHRWUDQVLWDEOHSUiFWLFDPHQWHHQVXWRWDOLGDGFRQXQGHVDUUROORGHP\PGH
GHVQLYHO
 'HWRGDVODVFXHYDVHVWXGLDGDVHVODTXHSUHVHQWDHOFXUVRPiVFDXGDORVR\HQHUJpWLFR
ORTXHVHYHUHIOHMDGRHQHOGHVDUUROORGHODVJUDQGHVIRUPDVGHHURVLyQTXHORFDUDFWHUL]DQ

 /RFDOL]DFLyQ
 (OVLVWHPDGHAlbarellosVHORFDOL]DHQ%HUHVPRSDUURTXLDGHOD\XQWDPLHQWRGH$YLyQ
SURYLQFLDGH2XUHQVH*:68707HQODGHVHPERFDGXUDGHOUtR
$YLDHQHOHPEDOVHGH$OEDUHOORV

 0DUFRJHROyJLFR
 7RGR HO VLVWHPD HVWi GHVDUUROODGR HQ XQD JUDQRGLRULWD SUHFR] VL ELHQ HO VLVWHPD VH
HPSOD]DHQHOOtPLWHGHXQDJUDQRGLRULWDHQFRQWDFWRFRQXQDFXDUFLWDVOGHO3UHFiPEULFR
FRQ PHWDPRUILVPR GH FRQWDFWR \ FRQ XQ FRPSOHMR GHO 2UGRYtFLFR ,QIHULRU IRUPDGR SRU
PLFDHVTXLVWRVJULVHV\YHUGHVDOEtWLFRVFXDUFLWDVFRQPHWDPRUILVPRGHFRQWDFWR\DQILEROLWDV
FRQPHWDPRUILVPRGHFRQWDFWR0$*1$,*0(
 /D GLVSRVLFLyQ GH ODV EDQGDV GH HVWRV FRPSOHMRV PHWDPyUILFRV VRQ SDUDOHODV DO HMH
PHGLRGHOFDxyQVLWXiQGRVHSULQFLSDOPHQWHHQODYHUWLHQWH1(GHOYDOOH6H KD HIHFWXDGR XQ
UHFRUULGR GH ODV YHUWLHQWHV WUD]DQGR FRQ *36 HO OtPLWH YLVLEOH GH ODV URFDV SOXWyQLFDV YHU
ILJXUDD
 6HWUDWDGHXQDJUDQRGLRULWDLQWUXVLYDPHPRULD0$*1$,*0(GHFRQWDFWRV
QHWRVFRQODVVHULHVPHWDPyUILFDVDG\DFHQWHVTXHFRQIRUPDXQPDFL]RGHIRUPDDODUJDGD\
TXHHVSDUDOHORHQOtQHDVJHQHUDOHVDODGLUHFFLyQGHODVSULQFLSDOHVIRUPDFLRQHV\HVWUXFWXUDV
UHJLRQDOHV
 6H FDUDFWHUL]D SRU VX JUDQ ULTXH]D HQ ELRWLWD SRU OD SUHVHQFLD GH PHJDFULVWDOHV GH
IOHGHVSDWR \ SRU OD SREUH]D HQ PLQHUDOHV QHXPDWROtWLFRV H KLGURWHUPOHV (O PDFL]R HVWi
FUX]DGRSRUQXPHURVRVGLTXHViFLGRVDSOLWDVIXQGDPHQWDOHPHQWH
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

)LJXUD  6LVWHPD GHAlbarellos D /tPLWH WRSRJUDILDGR SDUD HO DIORUDPLHQWR GHO SOXWyQ /D JUDQLRGRULWD
GyQGHVHHPSOD]D ODFXHYDVH VLW~DDO6GH OD OtQHD URMD ESUR\HFFLyQ.0/GHOPRGHOR'GHO VLVWHPD(O
PRGHORXVDGRLQFOX\HORVFDQDOHVGHVXSHUILFLH/DVILJXUDVVHKDQHODERUDGRFRPRFDSDVVREUHODVRUWRLPiJHQHV
FRUWHVtDGH*RRJOH(DUWK

 $GRSWD XQD GLVSRVLFLyQ ORQJLWXGLQDO \D TXH SDUHFH HVWDU HPSOD]DGD D IDYRU GH XQD
]RQD GH GHELOLGDG SUREDEOHPHQWH XQD IDOOD GH LPSRUWDQFLD UHJLRQDO D OD TXH FLFDWUL]D
3UHVHQWDXQDRULHQWDFLyQJHQHUDOGHODVELRWLWDVGHELGDDODDFFLyQGHODIDVHGHGHIRUPDFLyQ
FRQXQDGLVSRVLFLyQDSUR[LPDGDGH1((VWDGLUHFFLyQFRLQFLGHFRQODGLUHFFLyQJHQHUDO
11266(GHOFDxyQ\VLVWHPDHVWXGLDGR

 7RSRJUDItDPRUIROyJLFD
 /D WRSRJUDItD GHAlbarellos QR VH KD SRGLGR FRPSOHWDU GHQWUR GH HVWD7HVLV(V XQD
FDYLGDGFRPSOLFDGDGHWUDEDMDU\FX\RDFFHVRDGHPiVHVWiFRQGLFLRQDGRSRUHOFDXGDOGHOUtR
\SRUHOQLYHOGHOHPEDOVHTXHVXPHUJHSDUWHGHODFXHYD&RQXQQLYHOGHHPEDOVHVXSHULRUDO
HOFDxyQVXEWHUUiQHRVHYHSDUFLDOPHQWHVXPHUJLGRUHVXOWDQGRSUiFWLFDPHQWHLQDFFHVLEOH
HQVXWRWDOLGDGFRQQLYHOHVSRUHQFLPDGHO



)LJXUD0RGHORWULGLPHQVLRQDOGHOVLVWHPDGHAlbarellosHQVXHVWDGRDFWXDOGHGHVDUUROORD9LVWDDO]DGR
/DV OtQHDVGHOJDGDVYHUWLFDOHV VRQ OHFWXUDV WHOHPpWULFDVFRQ ODVTXH VHKDDSUR[LPDGRHO IRQGRGHO FDQDORGH
DOJXQRGHVXVSDOHRQLYHOHVHQWUDPRVQRDFFHVLEOHVEYLVWDHQSODQWDLQFOX\HQGRHOQLYHOVXSHUILFLDOGHEORTXHV
TXHUHOOHQDODYDJXDGDFYLVWDHQSODQWDRFXOWDQGRHOQLYHOVXSHUILFLDOGHEORTXHV/DOtQHDGHOJDGDDPDULOODHV
ODSROLJRQDOGHVXSHUILFLHXWLOL]DGDSDUDHQVDPEODUORVIUDJPHQWRVWRSRJUiILFRV
Capítulo 4. LOS GRANDES SISTEMAS DE CUEVAS EN GRANITOS DE LA PENÍNSULA  IBÉRICA
278 279


)LJXUD  6LVWHPD GHAlbarellos D /tPLWH WRSRJUDILDGR SDUD HO DIORUDPLHQWR GHO SOXWyQ /D JUDQLRGRULWD
GyQGHVHHPSOD]D ODFXHYDVH VLW~DDO6GH OD OtQHD URMD ESUR\HFFLyQ.0/GHOPRGHOR'GHO VLVWHPD(O
PRGHORXVDGRLQFOX\HORVFDQDOHVGHVXSHUILFLH/DVILJXUDVVHKDQHODERUDGRFRPRFDSDVVREUHODVRUWRLPiJHQHV
FRUWHVtDGH*RRJOH(DUWK

 $GRSWD XQD GLVSRVLFLyQ ORQJLWXGLQDO \D TXH SDUHFH HVWDU HPSOD]DGD D IDYRU GH XQD
]RQD GH GHELOLGDG SUREDEOHPHQWH XQD IDOOD GH LPSRUWDQFLD UHJLRQDO D OD TXH FLFDWUL]D
3UHVHQWDXQDRULHQWDFLyQJHQHUDOGHODVELRWLWDVGHELGDDODDFFLyQGHODIDVHGHGHIRUPDFLyQ
FRQXQDGLVSRVLFLyQDSUR[LPDGDGH1((VWDGLUHFFLyQFRLQFLGHFRQODGLUHFFLyQJHQHUDO
11266(GHOFDxyQ\VLVWHPDHVWXGLDGR

 7RSRJUDItDPRUIROyJLFD
 /D WRSRJUDItD GHAlbarellos QR VH KD SRGLGR FRPSOHWDU GHQWUR GH HVWD7HVLV(V XQD
FDYLGDGFRPSOLFDGDGHWUDEDMDU\FX\RDFFHVRDGHPiVHVWiFRQGLFLRQDGRSRUHOFDXGDOGHOUtR
\SRUHOQLYHOGHOHPEDOVHTXHVXPHUJHSDUWHGHODFXHYD&RQXQQLYHOGHHPEDOVHVXSHULRUDO
HOFDxyQVXEWHUUiQHRVHYHSDUFLDOPHQWHVXPHUJLGRUHVXOWDQGRSUiFWLFDPHQWHLQDFFHVLEOH
HQVXWRWDOLGDGFRQQLYHOHVSRUHQFLPDGHO



)LJXUD0RGHORWULGLPHQVLRQDOGHOVLVWHPDGHAlbarellosHQVXHVWDGRDFWXDOGHGHVDUUROORD9LVWDDO]DGR
/DV OtQHDVGHOJDGDVYHUWLFDOHV VRQ OHFWXUDV WHOHPpWULFDVFRQ ODVTXH VHKDDSUR[LPDGRHO IRQGRGHO FDQDORGH
DOJXQRGHVXVSDOHRQLYHOHVHQWUDPRVQRDFFHVLEOHVEYLVWDHQSODQWDLQFOX\HQGRHOQLYHOVXSHUILFLDOGHEORTXHV
TXHUHOOHQDODYDJXDGDFYLVWDHQSODQWDRFXOWDQGRHOQLYHOVXSHUILFLDOGHEORTXHV/DOtQHDGHOJDGDDPDULOODHV
ODSROLJRQDOGHVXSHUILFLHXWLOL]DGDSDUDHQVDPEODUORVIUDJPHQWRVWRSRJUiILFRV
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

 6H KDQ WRSRJUDILDGR DSUR[LPDGDPHQWH ORV Ҁ GHO FDQDO \ FDxyQ VXEWHUUiQHR \ FDVL
WRGRV ORV SDOHRQLYHOHV DFFHVLEOHV YLQFXODGRV DO FDxyQ (O SUR\HFWR WRSRJUiILFR VH LQLFLy HQ
\KDVWDODIHFKDHOGHVDUUROORWRWDOWRSRJUDILDGRHVGHPFRQXQGHVQLYHOHQWUHHO
VXPLGHUR\ODVXUJHQFLDHVGHP
 (Q HVWH SUR\HFWR WRSRJUiILFR VH KD SULRUL]DGR HO PRGHOR WULGLPHQVLRQDO YHU ILJXUD
 VREUH OD SUHSDUDFLyQ GH ODV OiPLQDV PRUIROyJLFDV (OOR HV GHELGR D ORV FRUWHV
WRSRJUiILFRV SURGXFLGRV SRU OD GLVFRQWLQXLGDG HQ ORV WUDEDMRV DQWH WUDPRV LQXQGDGRV R FRQ
SUHVHQFLD GH DJXDVEUDYDV(O SUR\HFWR HQ VX HVWDGR DFWXDO LQFOX\H WUDPRV WRSRJUiILFRV
FRQXQWRWDOGHPGHPHGLFLRQHVUHDOL]DGDVVREUHXQDUHGGHHVWDFLRQHVGHPHGLGD
(QEDVHD ORVGDWRV WRSRJUiILFRV  ODFDYLGDGSUHVHQWDXQDLQFOLQDFLyQPHGLDGHFRQXQ
GLiPHWURPHGLR GH SDVDMH GH P (O YROXPHQ WRSRJUDILDGR VH HVWLPD HQ Pñ \ OD
GLVWDQFLDSUR\HFWDGDHQWUHHOSXQWRPiVDOWRHQHOVXPLGHUR\ODVXUJHQFLDHVGHP
 (VWDFDYLGDGVHKD WRSRJUDILDGR tQWHJUDPHQWHFRQ/DVHU5DQJH$&FDOLEUDGR in 
situ\RWURVHTXLSRVGHWHOHPHWUtDOiVHUGHOHFWXUDFRPELQDGD(QDOJXQRVWUDPRVODWRSRJUDItD
VHUHDOL]yFRQUHIOH[LyQGLUHFWD\HQRWURVSRUGLILFXOWDGHVHQODUHIOH[LyQVHKL]RXVRGHXQD
GLDQDGHPP

 'HVFULSFLyQGHOVLVWHPD
 (OFDQDODFWLYRHV~QLFR\FRQWLQXR([LVWHQYDULRVVDOWRVHVWUXFWXUDOHVD OR ODUJRGHO
PLVPR TXH PRGLILFDQ VXVWDQFLDOPHQWH HO SDLVDMH VXEWHUUiQHR \ TXH FRLQFLGHQ FRQ
HVFDORQDPLHQWRVHQHOFDQDOGHVXSHUILFLH
 (QEDVHDHVWRVHVFDORQDPLHQWRVSHURDWHQGLHQGRDODPRUIRORJtDHVSHFtILFDGHOFDQDO
VXEWHUUiQHR KHPRV GLYLGLGR HO VLVWHPD HQ WUHV JUDQGHV VHFWRUHV 6H GHVFULEHQ WRGRV HOORV
FRQVLGHUDQGR HO HVSDFLR VXEWHUUiQHR ³a cueva vacía´ HVWR HV FRQ XQ FDXGDO LQIHULRU D ORV
OPLQ\FRQXQQLYHOGHHPEDOVHSRUGHEDMRGHO

6HFWRUGHOSumidero (figura 4.68)
 (VXQRGHORVVHFWRUHVPiVWUDEDMDGRVGHELGRDTXHHVWiPHQRVDIHFWDGRSRUHOQLYHO
GHOHPEDOVHGXUDQWHHOSHUtRGRHVWLYDO6HH[WLHQGHGHVGHORVVXPLGHURVKDVWDXQLPSRUWDQWH
VDOWR HVWUXFWXUDO TXH VH UHIOHMD HQ OD YHUWLFDOL]DFLyQ GHO FDxyQ VXSHUILFLDO SUHVHUYDQGR ORV
SDOHRQLYHOHVGHFXHYDHQODVYHUWLHQWHVGHODYDJXDGD
 (OSumidero del AviaVHFRQILJXUDFRPRXQFDQDOLQFLVR\HVWUHFKRTXHFDSWXUD\GUHQD
EDMRWLHUUDDOUtR$YLD6HSUHVXPHHOVXPLGHURRULJLQDOGHOVLVWHPDVHVLWXDEDHQHOH[WUHPR2
GH ODGalería de las Raíces /D FDtGD GH EORTXHV SURYHQLHQWHV GH DPEDV YHUWLHQWHV ILJXUD
D\DKDFXELHUWRODFDEHFHUDGHHVWHFDxyQPRGLILFDQGRODFLUFXODFLyQVXSHUILFLDO
 6XSHUILFLDOPHQWH VH REVHUYD GRV PRYLPLHQWRV GH EORTXHV TXH DIHFWDQ DO VXPLGHUR
8QR SURYHQLHQWH GH OD YHUWLHQWH QRUWH \ TXH FXEUH HO FDQDO \ RWUR TXH DFWXDOPHQWH VH
PDQLILHVWDEDMR WLHUUD FRPRXQGHVOL]DPLHQWRSURJUHVLYRGHEORTXHV\ ODMDVGH ODYHUWLHQWH
VXUYHUILJXUDDPRGLILFDQGRSURJUHVLYDPHQWHODGalería de las Raíces
 $FWXDOPHQWHH[LVWHQGRVVXPLGHURVSHUPDQHQWHV8QRHQIRUPDGHSR]R3\TXH
DFWXDOPHQWHGUHQDHOYROXPHQSULQFLSDOIRUPDQGRXQDFDVFDGDILJXUDE6HFDUDFWHUL]D
SRUXQJUDQEORTXHFRQPDUPLWDVYHUILJXUDVE\EHQSRVLFLyQQRSULPDULD\TXH
ORFRURQDHOVHJXQGRVXPLGHURHVWiDVRFLDGRDOGUHQDMHDWUDYpVGHODGalería de las Raíces
FRQYHUJLHQGRFRQHO3HQXQ~QLFRFDQDOHQFDxRQDGR




 /DGalería de las RaícesHVXQDJDOHUtDOLQHDOGHRULHQWDFLyQ11266(TXHFRQHFWDHQ
VX H[WUHPR VXU ODWHUDOPHQWH FRQ HO FDQDO SULQFLSDO /DV PDUPLWDV VH FLUFXQVFULEHQ D ODV
SDUHGHV FRQWLQXRV TXH GHOLPLWDQ HVWH SDVDMH ([LVWHQ YDULDV ILVXUDV DELHUWDV GH GLUHFFLyQ
DSUR[LPDGDPHQWH QRUPDO DO HMH GH OD JDOHUtD GH GLUHFFLyQ 621( \ 66211( 7LHQH XQ
GHVDUUROORWRWDOGHPXQDSHQGLHQWHPHGLDGHFRQGLiPHWURPHGLRGHSDVDMHGH
P&RQUHVSHFWRDOVXPLGHURHVWDFLRQDOGHVFLHQGHPKDVWDODEDVHGHODFDVFDGDGHO3
(O WHFKR HVWi IRUPDGR SRU JUDQGHV EORTXHV FROJDGRV VREUH ORV TXH FLUFXOD SDUFLDOPHQWH HO
FXUVR VXSHUILFLDO GHO $YLD TXH VH LQILOWUD SRU YDULRV VXPLGHURV HVWDFLRQDOHV (O VXHOR
SDUFLDOPHQWH HV VXVWUDWR SXOLGR FRQ GHVDUUROOR GH SHTXHxDV IRUPDV GH HURVLyQ (Q DOJXQDV
iUHDVVHIRUPDQGHSyVLWRVGHFDQWRVURGDGRVGHWDPDxRGHFLPpWULFR
 (QODEDVHGHO3VH LQLFLDXQFDQDOVHUSHQWHDQWH\GHSDUHGHVSXOLGDVTXHSURJUHVD
KDFLD66($SUR[LPDGDPHQWHDPGHODEDVHGHO3GHVHPERFDHQXQDVDODDPSOLDSala 
SamesugasYHUILJXUDFHUUDGDDO6(SRUXQGHUUXPEHTXHFRUWDSDUFLDOPHQWHODVDOLGD
GHODJXDIRUPDQGRDVtXQUHSUHVDPLHQWRGHDJXDGHXQRVPGHGLiPHWUR\TXHRFXSDWRGDOD
VDOD0DQWLHQHLQXQGDGRHOFDQDOGHOVXPLGHURUD]yQSRUODTXHQRVHKDSRGLGRWRSRJUDILDU
)LJXUD7RSRJUDItDPRUIROyJLFDGHOVHFWRUGHO6umidero
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
 6H KDQ WRSRJUDILDGR DSUR[LPDGDPHQWH ORV Ҁ GHO FDQDO \ FDxyQ VXEWHUUiQHR \ FDVL
WRGRV ORV SDOHRQLYHOHV DFFHVLEOHV YLQFXODGRV DO FDxyQ (O SUR\HFWR WRSRJUiILFR VH LQLFLy HQ
\KDVWDODIHFKDHOGHVDUUROORWRWDOWRSRJUDILDGRHVGHPFRQXQGHVQLYHOHQWUHHO
VXPLGHUR\ODVXUJHQFLDHVGHP
 (Q HVWH SUR\HFWR WRSRJUiILFR VH KD SULRUL]DGR HO PRGHOR WULGLPHQVLRQDO YHU ILJXUD
 VREUH OD SUHSDUDFLyQ GH ODV OiPLQDV PRUIROyJLFDV (OOR HV GHELGR D ORV FRUWHV
WRSRJUiILFRV SURGXFLGRV SRU OD GLVFRQWLQXLGDG HQ ORV WUDEDMRV DQWH WUDPRV LQXQGDGRV R FRQ
SUHVHQFLD GH DJXDVEUDYDV(O SUR\HFWR HQ VX HVWDGR DFWXDO LQFOX\H WUDPRV WRSRJUiILFRV
FRQXQWRWDOGHPGHPHGLFLRQHVUHDOL]DGDVVREUHXQDUHGGHHVWDFLRQHVGHPHGLGD
(QEDVHD ORVGDWRV WRSRJUiILFRV  ODFDYLGDGSUHVHQWDXQDLQFOLQDFLyQPHGLDGHFRQXQ
GLiPHWURPHGLR GH SDVDMH GH P (O YROXPHQ WRSRJUDILDGR VH HVWLPD HQ Pñ \ OD
GLVWDQFLDSUR\HFWDGDHQWUHHOSXQWRPiVDOWRHQHOVXPLGHUR\ODVXUJHQFLDHVGHP
 (VWDFDYLGDGVHKD WRSRJUDILDGR tQWHJUDPHQWHFRQ/DVHU5DQJH$&FDOLEUDGR in 
situ\RWURVHTXLSRVGHWHOHPHWUtDOiVHUGHOHFWXUDFRPELQDGD(QDOJXQRVWUDPRVODWRSRJUDItD
VHUHDOL]yFRQUHIOH[LyQGLUHFWD\HQRWURVSRUGLILFXOWDGHVHQODUHIOH[LyQVHKL]RXVRGHXQD
GLDQDGHPP

 'HVFULSFLyQGHOVLVWHPD
 (OFDQDODFWLYRHV~QLFR\FRQWLQXR([LVWHQYDULRVVDOWRVHVWUXFWXUDOHVD OR ODUJRGHO
PLVPR TXH PRGLILFDQ VXVWDQFLDOPHQWH HO SDLVDMH VXEWHUUiQHR \ TXH FRLQFLGHQ FRQ
HVFDORQDPLHQWRVHQHOFDQDOGHVXSHUILFLH
 (QEDVHDHVWRVHVFDORQDPLHQWRVSHURDWHQGLHQGRDODPRUIRORJtDHVSHFtILFDGHOFDQDO
VXEWHUUiQHR KHPRV GLYLGLGR HO VLVWHPD HQ WUHV JUDQGHV VHFWRUHV 6H GHVFULEHQ WRGRV HOORV
FRQVLGHUDQGR HO HVSDFLR VXEWHUUiQHR ³a cueva vacía´ HVWR HV FRQ XQ FDXGDO LQIHULRU D ORV
OPLQ\FRQXQQLYHOGHHPEDOVHSRUGHEDMRGHO

6HFWRUGHOSumidero (figura 4.68)
 (VXQRGHORVVHFWRUHVPiVWUDEDMDGRVGHELGRDTXHHVWiPHQRVDIHFWDGRSRUHOQLYHO
GHOHPEDOVHGXUDQWHHOSHUtRGRHVWLYDO6HH[WLHQGHGHVGHORVVXPLGHURVKDVWDXQLPSRUWDQWH
VDOWR HVWUXFWXUDO TXH VH UHIOHMD HQ OD YHUWLFDOL]DFLyQ GHO FDxyQ VXSHUILFLDO SUHVHUYDQGR ORV
SDOHRQLYHOHVGHFXHYDHQODVYHUWLHQWHVGHODYDJXDGD
 (OSumidero del AviaVHFRQILJXUDFRPRXQFDQDOLQFLVR\HVWUHFKRTXHFDSWXUD\GUHQD
EDMRWLHUUDDOUtR$YLD6HSUHVXPHHOVXPLGHURRULJLQDOGHOVLVWHPDVHVLWXDEDHQHOH[WUHPR2
GH ODGalería de las Raíces /D FDtGD GH EORTXHV SURYHQLHQWHV GH DPEDV YHUWLHQWHV ILJXUD
D\DKDFXELHUWRODFDEHFHUDGHHVWHFDxyQPRGLILFDQGRODFLUFXODFLyQVXSHUILFLDO
 6XSHUILFLDOPHQWH VH REVHUYD GRV PRYLPLHQWRV GH EORTXHV TXH DIHFWDQ DO VXPLGHUR
8QR SURYHQLHQWH GH OD YHUWLHQWH QRUWH \ TXH FXEUH HO FDQDO \ RWUR TXH DFWXDOPHQWH VH
PDQLILHVWDEDMR WLHUUD FRPRXQGHVOL]DPLHQWRSURJUHVLYRGHEORTXHV\ ODMDVGH ODYHUWLHQWH
VXUYHUILJXUDDPRGLILFDQGRSURJUHVLYDPHQWHODGalería de las Raíces
 $FWXDOPHQWHH[LVWHQGRVVXPLGHURVSHUPDQHQWHV8QRHQIRUPDGHSR]R3\TXH
DFWXDOPHQWHGUHQDHOYROXPHQSULQFLSDOIRUPDQGRXQDFDVFDGDILJXUDE6HFDUDFWHUL]D
SRUXQJUDQEORTXHFRQPDUPLWDVYHUILJXUDVE\EHQSRVLFLyQQRSULPDULD\TXH
ORFRURQDHOVHJXQGRVXPLGHURHVWiDVRFLDGRDOGUHQDMHDWUDYpVGHODGalería de las Raíces
FRQYHUJLHQGRFRQHO3HQXQ~QLFRFDQDOHQFDxRQDGR




 /DGalería de las RaícesHVXQDJDOHUtDOLQHDOGHRULHQWDFLyQ11266(TXHFRQHFWDHQ
VX H[WUHPR VXU ODWHUDOPHQWH FRQ HO FDQDO SULQFLSDO /DV PDUPLWDV VH FLUFXQVFULEHQ D ODV
SDUHGHV FRQWLQXRV TXH GHOLPLWDQ HVWH SDVDMH ([LVWHQ YDULDV ILVXUDV DELHUWDV GH GLUHFFLyQ
DSUR[LPDGDPHQWH QRUPDO DO HMH GH OD JDOHUtD GH GLUHFFLyQ 621( \ 66211( 7LHQH XQ
GHVDUUROORWRWDOGHPXQDSHQGLHQWHPHGLDGHFRQGLiPHWURPHGLRGHSDVDMHGH
P&RQUHVSHFWRDOVXPLGHURHVWDFLRQDOGHVFLHQGHPKDVWDODEDVHGHODFDVFDGDGHO3
(O WHFKR HVWi IRUPDGR SRU JUDQGHV EORTXHV FROJDGRV VREUH ORV TXH FLUFXOD SDUFLDOPHQWH HO
FXUVR VXSHUILFLDO GHO $YLD TXH VH LQILOWUD SRU YDULRV VXPLGHURV HVWDFLRQDOHV (O VXHOR
SDUFLDOPHQWH HV VXVWUDWR SXOLGR FRQ GHVDUUROOR GH SHTXHxDV IRUPDV GH HURVLyQ (Q DOJXQDV
iUHDVVHIRUPDQGHSyVLWRVGHFDQWRVURGDGRVGHWDPDxRGHFLPpWULFR
 (QODEDVHGHO3VH LQLFLDXQFDQDOVHUSHQWHDQWH\GHSDUHGHVSXOLGDVTXHSURJUHVD
KDFLD66($SUR[LPDGDPHQWHDPGHODEDVHGHO3GHVHPERFDHQXQDVDODDPSOLDSala 
SamesugasYHUILJXUDFHUUDGDDO6(SRUXQGHUUXPEHTXHFRUWDSDUFLDOPHQWHODVDOLGD
GHODJXDIRUPDQGRDVtXQUHSUHVDPLHQWRGHDJXDGHXQRVPGHGLiPHWUR\TXHRFXSDWRGDOD
VDOD0DQWLHQHLQXQGDGRHOFDQDOGHOVXPLGHURUD]yQSRUODTXHQRVHKDSRGLGRWRSRJUDILDU
)LJXUD7RSRJUDItDPRUIROyJLFDGHOVHFWRUGHO6umidero
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
)LJXUD6HFWRU6umideroHQVXSHUILFLHD%ORTXHVGHJUDQWDPDxRHQSRVLFLyQLQHVWDEOHVREUHHOVXPLGHUR
EYLVWDGHOVXPLGHURFRQODVSULPHUDVOOXYLDVGHRWRxR(OEORTXHFRQPDUPLWDVGHODL]TXLHUGDFXEUHHOSR]R3
SRUGyQGHVHGUHQDHOYROXPHQSULQFLSDOGHO$YLD/RVEORTXHVGHOIRQGRWDSDQHOFDxyQVXEWHUUiQHRHQODSala 
Samesugas\GDQOXJDUDYDULRVVXPLGHURVHVWDFLRQDOHV






)LJXUD6HFWRUSumideroHQVXSHUILFLH,PiJHQHVDQDJOLIDVURMRFtDQD%ORTXHVFDtGRVGHVGHODYHUWLHQWH
1\FDtGRV\GHVOL]DGRVHQODYHUWLHQWH6EYLVWDGHOVXPLGHURDOSULQFLSLRGHLQYLHUQR(OEORTXHFRQPDUPLWDV
VREUHHOTXHGHVFDQVDHOHVSHOHyORJRFXEUHHOSR]R3SRUGyQGHVHGUHQDHOYROXPHQSULQFLSDOGHO$YLD$OD
L]TXLHUGDSUiFWLFDPHQWHVXPHUJLGDVHHQFXHQWUDODHQWUDGDVXPLGHURDODGalería de las Raíces


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

)LJXUD6HFWRU6umideroHQVXSHUILFLHD%ORTXHVGHJUDQWDPDxRHQSRVLFLyQLQHVWDEOHVREUHHOVXPLGHUR
EYLVWDGHOVXPLGHURFRQODVSULPHUDVOOXYLDVGHRWRxR(OEORTXHFRQPDUPLWDVGHODL]TXLHUGDFXEUHHOSR]R3
SRUGyQGHVHGUHQDHOYROXPHQSULQFLSDOGHO$YLD/RVEORTXHVGHOIRQGRWDSDQHOFDxyQVXEWHUUiQHRHQODSala 
Samesugas\GDQOXJDUDYDULRVVXPLGHURVHVWDFLRQDOHV






)LJXUD6HFWRUSumideroHQVXSHUILFLH,PiJHQHVDQDJOLIDVURMRFtDQD%ORTXHVFDtGRVGHVGHODYHUWLHQWH
1\FDtGRV\GHVOL]DGRVHQODYHUWLHQWH6EYLVWDGHOVXPLGHURDOSULQFLSLRGHLQYLHUQR(OEORTXHFRQPDUPLWDV
VREUHHOTXHGHVFDQVDHOHVSHOHyORJRFXEUHHOSR]R3SRUGyQGHVHGUHQDHOYROXPHQSULQFLSDOGHO$YLD$OD
L]TXLHUGDSUiFWLFDPHQWHVXPHUJLGDVHHQFXHQWUDODHQWUDGDVXPLGHURDODGalería de las Raíces


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
 $OVDOLUGHHVWDVDODHOFXUVRHYROXFLRQDHQGLUHFFLyQDSUR[LPDGD126(/DFXHYDVH
GLYLGH HQ GRV ]RQDV FRQ PRUIRORJtD PX\ GLIHUHQWH $O ( DUUDQFD XQD UDPSD GH URFD
DVFHQGHQWHTXHSDUHFHGHILQLUHOSULQFLSDOSDOHRQLYHOGHHVWHVHFWRU/DSDUHG1GHHVWHiUHDHV
XQ HVFDUSHGH URFD  VREUH OD TXH VH KDQ LGHQWLILFDGR SHTXHxDV FRVWUDV \ IRUPDV GH HURVLyQ
FROJDGDV (O FXUVR GHVDSDUHFH HQ OD EDVH GH HVWD UDPSD HQWUH JUDQGHV EORTXHV &RQWUD OD
YHUWLHQWH6VHSXHGHGHVFHQGHUHQWUHORVEORTXHVVLJXLHQGRHOOtPLWHGHOFDxyQ6HDFFHGHD
XQDQXHYDVDODEl TronoGHXQRVPGHDQFKRFDUDFWHUL]DGDSRUODVJUDQGHVPDUPLWDVURWDV
TXH OD GHOLPLWDQ 3DUWH GHO FRODSVR HQWUH Samesugas \El Trono HVWDUtD UHODFLRQDGR FRQ OD
URWXUDGHODVPDUPLWDVEDVDOHVHQHOHVFDUSHGHOFDxyQ\TXHKDEUtDQSURYRFDGRHOUHMXHJRGH
ORVEORTXHVDSR\DGRVHQHOODV(QODSDUHG6VHKDQLGHQWLILFDGRUHVWRVGHFRODGDVGHSLJRWLWD
PX\ HURVLRQDGDV (O VXHOR HVWi IRUPDGR SRU EORTXHV JUDQGHV GH GLYHUVR WDPDxR EORTXHV
URWRVGHVXSHUILFLHVSXOLGDVTXH UHOOHQDQHOFDQDO HOHYDQGR ODFRWDGHFLUFXODFLyQGHO UtR OR
TXHGDOXJDUDXQDFDVFDGDQRHVWUXFWXUDO\TXHGDDFFHVRDOGran Cañón6RODPHQWHVHKDQ
WRSRJUDILDGR P GH HVWH FDxyQ LQFOX\HQGR HO WUDPR GHEl Trono \ SDUWH GHOPaleonivel 
Superior
 /RFDOPHQWH HO Gran Cañón DOFDQ]D ORV  P GH SURIXQGLGDG FRQ UHVSHFWR D
VXSHUILFLH (V XQ FDQDO HVWUHFKR GH WUD]D VLQXRVD \ SDUHGHV SXOLGDV (O FDQDO DWUDYLHVD
QXPHURVDVPDUPLWDVGHJUDQGLiPHWURPSURYRFDQGRVXFRDOHVFHQFLD(OIRQGRGHOFDQDO
HVWi IRUPDGR SRU EORTXHV GH JUDQ WDPDxR TXH ORFDOPHQWH HOHYDQ HO FXUVR SURYRFDQGR
SHTXHxRV VDOWRV GH DJXDV HQWUHPDUPLWDV DG\DFHQWHV YHU ILJXUDV D \ E$OJXQDV
PDUPLWDV WLHQHQ OD VDOLGD UHGXFLGD OR TXH SURYRFD OD DFXPXODFLyQ GH FDQWRV URGDGRV\
WDPELpQGHJUDYDVHQVXLQWHULRUHQWHUUDQGRDVtORVJUDQGHVEORTXHVFDtGRV/DFXHYDDOFDQ]D
ORV  P GH DOWXUD YHU ILJXUD  \ SUHVHQWD PDUPLWDV FRDOHVFHQWHV \ WXELILFDFLRQHV
tunnel or second order pot-holeHQOD]DQGRPDUPLWDVHQYDULDVDOWXUDV/DSHQGLHQWHPHGLD
HQWUHH[WUHPRVWRSRJUiILFRVHVGHP\HOGLiPHWURPHGLRGHSDVDMHHVGHP
 6H KDQ LGHQWLILFDGR DOPHQRV WUHV SDOHRQLYHOHV FROJDGRV GRV GH HOORV VXSHUSXHVWRV
/DVVHFFLRQHVWRSRJUiILFDVYHUILJXUDSHUPLWHQFRQFUHWDUODVUHODFLRQHVHVSDFLDOHVHQWUH
HVWRVQLYHOHV6HREVHUYDDVtFRPRH[LVWHQPDUPLWDVHVFDORQDGDV\URWDVTXHGHILQHQXQQLYHO
YDULRV QLYHOHV QR LQFLVRV VLWXDGRV D PiV GH P GH DOWXUD VREUH HO IRQGR GHO FDQDO (VWRV
QLYHOHV DFWXDOPHQWH VH UHDFWLYD SRU LQIOXHQFLD GHO QLYHO GHO HPEDOVH HQ ORV PRPHQWRV GH
JUDQGHVDYHQLGDV7DPELpQVHKDQIRUPDGRQLYHOHVFROJDGRVDVRFLDGRVDIRUPDVGHHURVLyQ
GyQGHJUDQGHVEORTXHVKDQFDtGRHQHOHVWUHFKRFDxyQJHQHUDQGRXQIDOVRSLVRTXHKDFHGH
SXHQWHHQWUHDPERVODGRVGHOFDQDO
 (OPaleonivel AltoWLHQHXQGHVDUUROORWRWDOGHPFRQXQDSHQGLHQWHPHGLDGH
(OGLiPHWURPHGLRGHOSDVDMHHVGHP\GHVFLHQGHXQWRWDOGHP(OPaleonivel Medio
GLVFXUUHEDMRHOPaleonivel AltoSHUROLJHUDPHQWHGHVSOD]DGRKDFLDHOFHQWURGHOFDQDO7LHQH
PGHGHVDUUROORFRQXQGLiPHWURPHGLRGHSDVDMHGHP(QVXH[WUHPR6(GDDFFHVR
DXQRVEORTXHVFDtGRVHQPLWDGGHODYHUWLFDOGHOFDxyQ\TXHFRQILJXUDXQSDVROODPDGREl 
Puente-6 WUDPR FROJDGR GH  P GH GHVDUUROOR \ VLWXDGR DSUR[LPDGDPHQWH HQ FRWD GHO
Paleonivel Medio GHVGH HO TXH VH DFFHGH FRQ WpFQLFD GH FXHUGD GHVFHQVR GH  P DO
Paleonivel BajoRQLYHON. Natrix
 (VWH~OWLPRSDOHRQLYHOWLHQHXQGHVDUUROORGHP(VWiIRUPDGRSRUXQFRQMXQWRGH
JUDQGHVEORTXHV³FROJDGRV´TXHKDFHQGHSXHQWH Puente-11 HQWUH ODVSDUHGHVGHO FDxyQ\
VRVWLHQHQORVGHSyVLWRVIOXYLDOHVDFXPXODGRVHQHVDFRWDGHQWURGHODVJUDQGHVPDUPLWDVTXH
SHUILODQHOFDQDO9HUILJXUD
 'HELGRDODVDJXDVEUDYDVSUHVHQWHVHQHOFDxyQ\ODVGLILFXOWDGHVGHDFFHVRQRVHKD
SRGLGRFRPSOHWDUODWRSRJUDItDGHHVWHVHFWRU



)LJXUD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VXSHUILFLH (V XQ FDQDO HVWUHFKR GH WUD]D VLQXRVD \ SDUHGHV SXOLGDV (O FDQDO DWUDYLHVD
QXPHURVDVPDUPLWDVGHJUDQGLiPHWURPSURYRFDQGRVXFRDOHVFHQFLD(OIRQGRGHOFDQDO
HVWi IRUPDGR SRU EORTXHV GH JUDQ WDPDxR TXH ORFDOPHQWH HOHYDQ HO FXUVR SURYRFDQGR
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P GH DOWXUD VREUH HO IRQGR GHO FDQDO (VWRV
QLYHOHV DFWXDOPHQWH VH UHDFWLYD SRU LQIOXHQFLD GHO QLYHO GHO HPEDOVH HQ ORV PRPHQWRV GH
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Puente-6 WUDPR FROJDGR GH  P GH GHVDUUROOR \ VLWXDGR DSUR[LPDGDPHQWH HQ FRWD GHO
Paleonivel Medio GHVGH HO TXH VH DFFHGH FRQ WpFQLFD GH FXHUGD 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 DO
Paleonivel BajoRQLYHON. Natrix
 (VWH~OWLPRSDOHRQLYHOWLHQHXQGHVDUUROORGHP(VWiIRUPDGRSRUXQFRQMXQWRGH
JUDQGHVEORTXHV³FROJDGRV´TXHKDFHQGHSXHQWH Puente-11 HQWUH ODVSDUHGHVGHO FDxyQ\
VRVWLHQHQORVGHSyVLWRVIOXYLDOHVDFXPXODGRVHQHVDFRWDGHQWURGHODVJUDQGHVPDUPLWDVTXH
SHUILODQHOFDQDO9HUILJXUD
 'HELGRDODVDJXDVEUDYDVSUHVHQWHVHQHOFDxyQ\ODVGLILFXOWDGHVGHDFFHVRQRVHKD
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
)LJXUD  6HFWRU Sumidero  Sala Samesugas D (O DJXD TXH SURYLHQH GH ORV VXPLGHURV HVWDFLRQDOHV
GHVFLHQGHDWUDYpVGHPDUPLWDVHVDORQDGDVHQODYHUWLHQWH1EHQHVDSDUHGH[LVWHXQQLYHOFROJDGRGHIRUPDV
GHHURVLyQVLWXDGRDPVREUHHOIRQGRGHOFDQDO$OJXQDVGHHVWDVPDUPLWDVHVWiQFRPSOHWDPHQWHHQWHUUDGDV\
VRODPHQWHVHKDQSRGLGRLGHQWLILFDUSRUSHTXHxDVDSHUWXUDVURWXUDVRW~QHOHVHQVXVSDUHGHVFHPEDOVDPLHQWR
GHODSala SamesugasHQSHUtRGRHVWLYDO'HWUiVGHOHVSHOHyORJRVHVLW~DHOFDQDOTXHSURYLHQHGHOVXPLGHUR3
/DVDODHVWiIRUPDGDSRUXQDPDUPLWDGHJUDQWDPDxRHQVXEDVHDXQTXHODVSDUHGHVDPHGLDDOWXUDPXHVWUD
XQDQLOORGHPDUPLWDVFRDOHVFHQWHVGHPHQRUWDPDxR$ODL]TXLHUGDGHOHVSHOHyORJRODSDUHGGHOFDxyQHVWiURWD
\ ORV EORTXHV SUHVHQWDQ GHVOL]DPLHQWR KDFLD HO FHQWUR GHO FDQDO (VWD URWXUD VH KD FRUUHODFLRQDGR FRQ HO
EDVFXODPLHQWR\GHVOL]DPLHQWRVREVHUYDGRVWDPELpQHQODGalería de las Raíces




)LJXUD6HFWRUSumidero±Entrada Gran CañónD(QWUHORVEORTXHVFDtGRVGHODYHUWLHQWH12DSDUHFHQ
IRUPDV GH HURVLyQ URWDV QR VLHPSUH HQ SRVLFLyQ SULPDULD E FRQWUD HO FHQWUR GHO FDQDO ORV EORTXHV VRQ GH
JUDQGHVGLPHQVLRQHV\HQWUHHOORVVHDEUHQDFFHVRVYHUWLFDOHVTXHSHUPLWHQHOGHVFHQVRDOFDxyQVXEWHUUiQHRF
UDPSDGHDUUDQTXHGHODWHUUD]DURFRVDTXHGHILQHHOPaleonivel AltoHQODVDOLGDGHSamesugas/DVVXSHUILFLHV
GH DOJXQRV EORTXHV SUHVHQWDQ IRUPDV FyQFDYDV SXOLGDV TXH KDQ VLGR LQWHUSUHWDGDV FRPR onglets KXHOODV GH
LPSDFWRHQXQRVFDVRV\FRPRIUDJPHQWRVGHIRUPDVGHHURVLyQURWDVHQRWURVGEl Trono(OFRODSVRGHHVWH
WUDPRSRGUtDGHEHUVHDODURWXUDDFRPSUHVLyQRFRUWDGXUDGHODVIRUPDVGHHURVLyQHQWHUUDGDVEDMRORVJUDQGHV
EORTXHV

 (O SUR\HFWR WRSRJUiILFR GHO VHFWRU Sumidero VH UHWRPy HQ OD ]RQD GH Arenas 
MovedizasHQHOVHFWRUGigantes(QWUHHOGran Cañón\GigantesVHKDORFDOL]DGRXQDFXHYD
DLVODGD GHQRPLQDGD El Enlace VLWXDGD VREUH HO FDxyQ \ TXH WHUPLQD HQ XQ SR]R TXH
SHUPLWHHOGHVFHQVRDOWUDPRQRWRSRJUDILDGR
 (VWDFXHYDWLHQHPGHGHVDUUROOR\WHUPLQDHQXQSR]RGHPTXHGHVFLHQGHKDVWD
XQQLYHOURFRVRFROJDGRVREUHHOFDxyQ(OQLYHOGHOHPEDOVH\ODFDUJDGHODFXtIHURQRKDQ
IDFLOLWDGRHOGHVFHQVRGHOSR]RTXHVHKDGHMDGRVLQHTXLSDU$SDUHQWHPHQWHHOQLYHOLQIHULRU
GHEl EnlaceHVXQDVDODGHXQRVPðOLPLWDGDSRUODVGRVSDUHGHVGHOFDxyQSRUORTXHVH
VXSRQHTXHHOSLVRIRUPDGRSRUDFXPXODFLRQHVGHFDQWRVURGDGRVGHWDPDxRFHQWLPpWULFR\
DUHQDVHVXQIDOVRVXHORGHVDUUROODGRVREUHEORTXHVFROJDGRVVREUHHOFDxyQ1RVHKDSRGLGR
HYDOXDUODHVWDELOLGDGGHHVWHSLVRQLGHODVJDOHUtDVSUy[LPDV
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IRUPDV GH HURVLyQ URWDV QR VLHPSUH HQ SRVLFLyQ SULPDULD E FRQWUD HO FHQWUR GHO FDQDO ORV EORTXHV VRQ GH
JUDQGHVGLPHQVLRQHV\HQWUHHOORVVHDEUHQDFFHVRVYHUWLFDOHVTXHSHUPLWHQHOGHVFHQVRDOFDxyQVXEWHUUiQHRF
UDPSDGHDUUDQTXHGHODWHUUD]DURFRVDTXHGHILQHHOPaleonivel AltoHQODVDOLGDGHSamesugas/DVVXSHUILFLHV
GH DOJXQRV EORTXHV SUHVHQWDQ IRUPDV FyQFDYDV SXOLGDV TXH KDQ VLGR LQWHUSUHWDGDV FRPR onglets KXHOODV GH
LPSDFWRHQXQRVFDVRV\FRPRIUDJPHQWRVGHIRUPDVGHHURVLyQURWDVHQRWURVGEl Trono(OFRODSVRGHHVWH
WUDPRSRGUtDGHEHUVHDODURWXUDDFRPSUHVLyQRFRUWDGXUDGHODVIRUPDVGHHURVLyQHQWHUUDGDVEDMRORVJUDQGHV
EORTXHV

 (O SUR\HFWR WRSRJUiILFR GHO VHFWRU Sumidero VH UHWRPy HQ OD ]RQD GH Arenas 
MovedizasHQHOVHFWRUGigantes(QWUHHOGran Cañón\GigantesVHKDORFDOL]DGRXQDFXHYD
DLVODGD GHQRPLQDGD El Enlace VLWXDGD VREUH HO FDxyQ \ TXH WHUPLQD HQ XQ SR]R TXH
SHUPLWHHOGHVFHQVRDOWUDPRQRWRSRJUDILDGR
 (VWDFXHYDWLHQHPGHGHVDUUROOR\WHUPLQDHQXQSR]RGHPTXHGHVFLHQGHKDVWD
XQQLYHOURFRVRFROJDGRVREUHHOFDxyQ(OQLYHOGHOHPEDOVH\ODFDUJDGHODFXtIHURQRKDQ
IDFLOLWDGRHOGHVFHQVRGHOSR]RTXHVHKDGHMDGRVLQHTXLSDU$SDUHQWHPHQWHHOQLYHOLQIHULRU
GHEl EnlaceHVXQDVDODGHXQRVPðOLPLWDGDSRUODVGRVSDUHGHVGHOFDxyQSRUORTXHVH
VXSRQHTXHHOSLVRIRUPDGRSRUDFXPXODFLRQHVGHFDQWRVURGDGRVGHWDPDxRFHQWLPpWULFR\
DUHQDVHVXQIDOVRVXHORGHVDUUROODGRVREUHEORTXHVFROJDGRVVREUHHOFDxyQ1RVHKDSRGLGR
HYDOXDUODHVWDELOLGDGGHHVWHSLVRQLGHODVJDOHUtDVSUy[LPDV
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

)LJXUD  6HFWRU Sumidero ± El Gran Cañón D &DVFDGD QR HVWUXFWXUDO GH VDOLGD GHEl Trono  3XHGH
DSUHFLDUVH FRPR HO FDxyQ VH KD UHOOHQDGR GH EORTXHV GH WDPDxR PHGLR IDOVHDQGR OD FRWD GHO FDQDO 7UDV
GHVFHQGHUODFDVFDGDVHDFFHGHDXQDPDUPLWDGHPGHGLiPHWUREDORODUJRGHOFDxyQVHVXFHGHQJUDQGHV
PDUPLWDV YHUWLFDOHV ELHQ FHQWUDGDV ELHQ GHVSOD]DGDV FRQ UHVSHFWR DO FHQWUR GHO FDQDO HQOD]DGDV D WUDYpV GH
SDVRVHVWUHFKRV\IRUPDVGHPHQRUSRWHQFLDFYLVWDGHODSULPHUDPDUPLWDGHOGran Cañón)RWRJUDItDWRPDGD
DPGHDOWXUDVREUHHOIRQGRGHOFDxyQFRQHODFXtIHURDPHGLDFDUJD




)LJXUD6HFWRUSumidero±El Gran Cañón/DVPDUPLWDVTXHGHILQHQHOFDxyQHVWiQFXELHUWDVGHEORTXHV
0HGLDQWHWHOpPHWUROiVHUVHKDQOOHJDGRDPHGLUDOWXUDVGHKDVWDP/RVEORTXHVVXVSHQGLGRVDOIRQGRGHOD
IRWRJUDItD FRQILJXUDQ HO SXHQWH URFRVR TXH GD DFFHVR DO Paleonivel Bajo 3XHGH DSUHFLDUVH HO GHVDUUROOR GH
W~QHOHVsecond-order pot-holesTXHSHUPLWHQHOHQODFHHQWUHPDUPLWDV

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

)LJXUD  6HFWRU Sumidero ± El Gran Cañón D &DVFDGD QR HVWUXFWXUDO GH VDOLGD GHEl Trono  3XHGH
DSUHFLDUVH FRPR HO FDxyQ VH KD UHOOHQDGR GH EORTXHV GH WDPDxR PHGLR IDOVHDQGR OD FRWD GHO FDQDO 7UDV
GHVFHQGHUODFDVFDGDVHDFFHGHDXQDPDUPLWDGHPGHGLiPHWUREDORODUJRGHOFDxyQVHVXFHGHQJUDQGHV
PDUPLWDV YHUWLFDOHV ELHQ FHQWUDGDV ELHQ GHVSOD]DGDV FRQ UHVSHFWR DO FHQWUR GHO FDQDO HQOD]DGDV D WUDYpV GH
SDVRVHVWUHFKRV\IRUPDVGHPHQRUSRWHQFLDFYLVWDGHODSULPHUDPDUPLWDGHOGran Cañón)RWRJUDItDWRPDGD
DPGHDOWXUDVREUHHOIRQGRGHOFDxyQFRQHODFXtIHURDPHGLDFDUJD




)LJXUD6HFWRUSumidero±El Gran Cañón/DVPDUPLWDVTXHGHILQHQHOFDxyQHVWiQFXELHUWDVGHEORTXHV
0HGLDQWHWHOpPHWUROiVHUVHKDQOOHJDGRDPHGLUDOWXUDVGHKDVWDP/RVEORTXHVVXVSHQGLGRVDOIRQGRGHOD
IRWRJUDItD FRQILJXUDQ HO SXHQWH URFRVR TXH GD DFFHVR DO Paleonivel Bajo 3XHGH DSUHFLDUVH HO GHVDUUROOR GH
W~QHOHVsecond-order pot-holesTXHSHUPLWHQHOHQODFHHQWUHPDUPLWDV

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
6HFWRUGigantes(figuras 4.80 y 4.85)
 /DILJXUDDQDJOLIDKDVLGRHODERUDGDFRQIRWRJUDItDV WRPDGDVGHVGHHOHVFDOyQ
HVWUXFWXUDOTXHVHSDUD ORVVHFWRUHVGHHVWDFXHYD/DPDUPLWDGHVDUUROODGDHQHOHVFDUSHGHO
FDxyQIRWRJUDItDVD\FFRLQFLGHHQFRWDFRQHOPaleonivel InferiorGHVFULWRHQHO
VHFWRUGHOSumidero
 (O VHFWRU Gigantes GHEH VX QRPEUH DO WDPDxR GH ODV PDUPLWDV ORFDOL]DGDV HQ ORV
SDOHRQLYHOHV \ TXH SUHVHQWDQ GLPHQVLRQHV FRQVLGHUDEOHV (VWRV SDOHRQLYHOHV VRQ
JHQHUDOPHQWH WUDPRVGH FXUVR FROJDGRV HQ OD ]RQD DOWDGHO FDxyQ VXEWHUUiQHD\ ORFDOL]DGRV
FRQWUDODYHUWLHQWH1DXQTXHWDPELpQVHFRQILJXUDQFRPRQLYHOHVVXVWHQWDGRVVREUHEORTXHV
FDtGRV 6RQ QLYHOHV GH FLHUWR GHVDUUROOR \ TXH DEDUFDQ HO DQFKR GHO FDxyQ9HU WRSRJUDItD
PRUIROyJLFDHQODILJXUD
 (O FXUVR VXEWHUUiQHR HQWUD HQ HO VHFWRUGigantes HQ HOCanal S.Roque GHPDUFDGD
GLUHFFLyQ 11266( \ 16 IRUPDQGR XQ VDOWR GH SHTXHxD HQWLGDG TXH GHMD FROJDGR HO
SDOHRQLYHO LQIHULRU GH OD JDOHUtDArenas Movedizas TXH FLUFXOD SDUDOHOR DO FDQDO \ WDPELpQ
DMXVWDGRDODVGLUHFFLRQHVDQWHVLQGLFDGDV


)LJXUD  'HVJORVH GH ORV SDOHRQLYHOHV GHO Gran Cañón /DV VHFFLRQHV GHWDOODQ ~QLFDPHQWH HO WUDPR
FRUUHVSRQGLHQWHDORVSDOHRQLYHOHV(O3DOHRQLYHO6XSHULRUHVXQDUDPSDFRQLQFOLQDFLyQDO12FRQYHUJLHQGR
FRQLa RampaGHSamesugas





)LJXUD6HFWRUSumidero±El Gran Cañón)RWRJUDItDGHOFDxyQDPHGLDFDUJDDFDGDGHVGHEl Puente-6HQ
HOPaleonivel Medio

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
6HFWRUGigantes(figuras 4.80 y 4.85)
 /DILJXUDDQDJOLIDKDVLGRHODERUDGDFRQIRWRJUDItDV WRPDGDVGHVGHHOHVFDOyQ
HVWUXFWXUDOTXHVHSDUD ORVVHFWRUHVGHHVWDFXHYD/DPDUPLWDGHVDUUROODGDHQHOHVFDUSHGHO
FDxyQ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FRLQFLGHHQFRWDFRQHOPaleonivel InferiorGHVFULWRHQHO
VHFWRUGHOSumidero
 (O VHFWRU Gigantes GHEH VX QRPEUH DO WDPDxR GH ODV PDUPLWDV ORFDOL]DGDV HQ ORV
SDOHRQLYHOHV \ TXH SUHVHQWDQ GLPHQVLRQHV FRQVLGHUDEOHV (VWRV SDOHRQLYHOHV VRQ
JHQHUDOPHQWH WUDPRVGH FXUVR FROJDGRV HQ OD ]RQD DOWDGHO FDxyQ VXEWHUUiQHD\ ORFDOL]DGRV
FRQWUDODYHUWLHQWH1DXQTXHWDPELpQVHFRQILJXUDQFRPRQLYHOHVVXVWHQWDGRVVREUHEORTXHV
FDtGRV 6RQ QLYHOHV GH FLHUWR GHVDUUROOR \ TXH DEDUFDQ HO DQFKR GHO FDxyQ9HU WRSRJUDItD
PRUIROyJLFDHQODILJXUD
 (O FXUVR VXEWHUUiQHR HQWUD HQ HO VHFWRUGigantes HQ HOCanal S.Roque GHPDUFDGD
GLUHFFLyQ 11266( \ 16 IRUPDQGR XQ VDOWR GH SHTXHxD HQWLGDG TXH GHMD FROJDGR HO
SDOHRQLYHO LQIHULRU GH OD JDOHUtDArenas Movedizas TXH FLUFXOD SDUDOHOR DO FDQDO \ WDPELpQ
DMXVWDGRDODVGLUHFFLRQHVDQWHVLQGLFDGDV


)LJXUD  'HVJORVH GH ORV SDOHRQLYHOHV GHO Gran Cañón /DV VHFFLRQHV GHWDOODQ ~QLFDPHQWH HO WUDPR
FRUUHVSRQGLHQWHDORVSDOHRQLYHOHV(O3DOHRQLYHO6XSHULRUHVXQDUDPSDFRQLQFOLQDFLyQDO12FRQYHUJLHQGR
FRQLa RampaGHSamesugas





)LJXUD6HFWRUSumidero±El Gran Cañón)RWRJUDItDGHOFDxyQDPHGLDFDUJDDFDGDGHVGHEl Puente-6HQ
HOPaleonivel Medio

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
 (VWHFDQDOHVWiFDUDFWHUL]DGRSRUVXYHUWLFDOLGDGYHUILJXUD\SRUODSUHVHQFLD
GH XQ UHSUHVDPLHQWR SURIXQGR PiV GH  P GH SURIXQGLGDG DVRFLDGRV D XQ FRODSVR
UHODWLYDPHQWH UHFLHQWH GHELGR DO GHUUXPEH GH XQ WUDPR GH FDQDO FRQ ]DSDPLHQWR EDVDO (O
FRODSVR FRUWD OD VDOLGD GHO FDQDOSan Roque UHSUHVDQGR \ HOHYDQGR ORFDOPHQWH HO QLYHO GHO
FXUVR 3DUWH GH OD FDtGD GH EORTXHV VRQ URWXUDV DLVODGDV HQ OD SDUHG GHO FDxyQ
GHVSUHQGLPLHQWRVGHEORTXHVODMDVTXHKDQURWDGRKDFLDHOFHQWURGHOFDQDO(VWRSURYRFDXQD
FLUFXODFLyQ PHDQGULIRUPH D QLYHO ORFDO (O SDVDMH WLHQH XQ GHVDUUROOR GH  P FRQ XQ
EX]DPLHQWRPHGLRGH\VDOYDXQGHVQLYHOGHP(OGLiPHWURPHGLRGHOSDVDMHHVGH
P
 $SULQFLSLRVGHVHGHVREVWUX\yXQSDVRVLIRQDGRTXHGDFRQWLQXLGDGDOFDQDOHQ
HOSDVDMHJessi-310DQWLHQHODPRUIRORJtDGHOFDQDOSan Roque\VHGHVDUUROODIRUPDQGRXQ
QLYHOURFRVRGHFDQDOSURIXQGRQRVHKDGHWHUPLQDGRODSURIXQGLGDGGHOFDQDODSUHFLiQGRVH
IRUPDVGHHURVLyQVXPHUJLGDV(OFDQDOYLUD OLJHUDPHQWHDO(HYROXFLRQDQGR212(6(/D
JDOHUtDWDPELpQSUHVHQWDIRUPDVGHHURVLyQFROJDGDVHQYDULDVFRWDV(VWHSDVDMHWHUPLQDHQXQ
VLIRQDPLHQWR TXH VXUJH SRVWHULRUPHQWH HQ OD EDVH GHPozo Maravillas (O WUDPR WLHQH XQ
GHVDUUROORGHPFRQXQDSHQGLHQWHPHGLDGHP(OGLiPHWURPHGLRHVGHP\
VDOYDXQGHVQLYHOGHP
 (O SDOHRQLYHO GH Arenas Movedizas WLHQH VDOLGD YHUWLFDO DO Laberinto VDOD TXH
FRQIRUPDXQQLYHOGHFLHUWDDPSOLWXG\TXHVHH[WLHQGHSRUHQFLPD\D ORV ODGRVGHOFDxyQ
VXEWHUUiQHR6HSXHGHQREVHUYDUGHQWURGHODVDODGHVOL]DPLHQWRVGHJUDQGHVODMDVDIDYRUGH
ORV SODQRV GH IROLDFLyQ GHOPDFL]R HQ VX YHUWLHQWH6  6RQ EORTXHV GH URWXUD IUHVFD \ SRFD
HURVLyQ VXSHUILFLDO7DPELpQ VH DSUHFLDQPRYLPLHQWRV \ FDtD GHEORTXHV SURYHQLHQWHV GH OD
YHUWLHQWH1FRQXQPDUFDGRPRYLPLHQWRYHUWLFDO6HKDQWRSRJUDILDGRPGHGHVDUUROOR
WRWDOHQ ORVSDOHRQLYHOHVGHArenas Movedizas 3UHVHQWDXQDHVWUXFWXUD ODEHUtQWLFD IRUPDGD
SRU EORTXHV UHGRQGHDGRV \ DQJXORVRV VL ELHQ HQ DOJXQRV WUDPRV VH SXHGH REVHUYDU OD
VXSHUILFLHGHURFDFRQIRUPDVGHHURVLyQDLVODGDVGHWDPDxRPpWULFR

)LJXUD  3DOHRQLYHOHV GHOGran Cañón DPaleonivel Superior HQ VX HQODFH FRQ HO FXUVR TXH YLHQH GH
Samesugas6HDEUHXQSR]RTXHGHVFLHQGHVREUHEl Trono'HVWDFDQORVEORTXHVGHVOL]DGRVGHVGHODL]TXLHUGD
YHUWLHQWH6SDVDQGRSRUHQFLPDGHOFDxyQKDVWDDSR\DUVREUHHOODWHUDOGHUHFKRYHUWLHQWH1EPaleonivel
Inferior $ OD L]TXLHUGD EORTXHV FDtGRV TXH FRQIRUPDQ SDUWH GHO Puente-11 (QWUH ORV EORTXHV FDtGRV \ ODV
JUDQGHVPDUPLWDV GHO FDxyQ VH DFXPXODGRPDWHULDOHV IRUPDQGRXQ GHSyVLWR FROJDGR(O FDQDO DFWLYR VH VLW~D
XQRVPSRUGHEDMRGHHVWHQLYHO




)LJXUD  3DOHRQLYHOHV H[WHULRUHV8Q JUDQ VDOWR HVWUXFWXUDO GLYLGH VHSDUD WRSRJUiILFDPHQWH ORV VHFWRUHV GH
Sumidero \Gigantes D $FXPXODFLRQHV GH EORTXHV FDtGRV HQ ODV SUR[LPLGDGHV GH OD VHSDUDFLyQ GH DPERV
VHFWRUHVEGHVGHODSDUWHVXSHULRUGHHVFDUSHVHDSUHFLDQIRUPDVGHHURVLyQGHVDUUROODGDVHQODSDUHGGHOFDxyQ
FRQWUD OD YHUWLHQWH1&XDQGR HO HPEDOVH HVWi OOHQR \ VH SURGXFHQ DYHQLGDV HO VLVWHPD GHVERUGD UHDFWLYDQGR
PXFKDVGHHVWDVIRUPDVFROJDGDV/DEDVHGHHVWDPDUPLWDVHVLW~DDPiVGHPGHDOWXUDVREUHHOIRQGRGHO
FDQDOVXEWHUUiQHR
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
 (VWHFDQDOHVWiFDUDFWHUL]DGRSRUVXYHUWLFDOLGDGYHUILJXUD\SRUODSUHVHQFLD
GH XQ UHSUHVDPLHQWR SURIXQGR PiV GH  P GH SURIXQGLGDG DVRFLDGRV D XQ FRODSVR
UHODWLYDPHQWH UHFLHQWH GHELGR DO GHUUXPEH GH XQ WUDPR GH FDQDO FRQ ]DSDPLHQWR EDVDO (O
FRODSVR FRUWD OD VDOLGD GHO FDQDOSan Roque UHSUHVDQGR \ HOHYDQGR ORFDOPHQWH HO QLYHO GHO
FXUVR 3DUWH GH OD FDtGD GH EORTXHV VRQ URWXUDV DLVODGDV HQ OD SDUHG GHO FDxyQ
GHVSUHQGLPLHQWRVGHEORTXHVODMDVTXHKDQURWDGRKDFLDHOFHQWURGHOFDQDO(VWRSURYRFDXQD
FLUFXODFLyQ PHDQGULIRUPH D QLYHO ORFDO (O SDVDMH WLHQH XQ GHVDUUROOR GH  P FRQ XQ
EX]DPLHQWRPHGLRGH\VDOYDXQGHVQLYHOGHP(OGLiPHWURPHGLRGHOSDVDMHHVGH
P
 $SULQFLSLRVGHVHGHVREVWUX\yXQSDVRVLIRQDGRTXHGDFRQWLQXLGDGDOFDQDOHQ
HOSDVDMHJessi-310DQWLHQHODPRUIRORJtDGHOFDQDOSan Roque\VHGHVDUUROODIRUPDQGRXQ
QLYHOURFRVRGHFDQDOSURIXQGRQRVHKDGHWHUPLQDGRODSURIXQGLGDGGHOFDQDODSUHFLiQGRVH
IRUPDVGHHURVLyQVXPHUJLGDV(OFDQDOYLUD OLJHUDPHQWHDO(HYROXFLRQDQGR212(6(/D
JDOHUtDWDPELpQSUHVHQWDIRUPDVGHHURVLyQFROJDGDVHQYDULDVFRWDV(VWHSDVDMHWHUPLQDHQXQ
VLIRQDPLHQWR TXH VXUJH SRVWHULRUPHQWH HQ OD EDVH GHPozo Maravillas (O WUDPR WLHQH XQ
GHVDUUROORGHPFRQXQDSHQGLHQWHPHGLDGHP(OGLiPHWURPHGLRHVGHP\
VDOYDXQGHVQLYHOGHP
 (O SDOHRQLYHO GH Arenas Movedizas WLHQH VDOLGD YHUWLFDO DO Laberinto VDOD TXH
FRQIRUPDXQQLYHOGHFLHUWDDPSOLWXG\TXHVHH[WLHQGHSRUHQFLPD\D ORV ODGRVGHOFDxyQ
VXEWHUUiQHR6HSXHGHQREVHUYDUGHQWURGHODVDODGHVOL]DPLHQWRVGHJUDQGHVODMDVDIDYRUGH
ORV SODQRV GH IROLDFLyQ GHOPDFL]R HQ VX YHUWLHQWH6  6RQ EORTXHV GH URWXUD IUHVFD \ SRFD
HURVLyQ VXSHUILFLDO7DPELpQ VH DSUHFLDQPRYLPLHQWRV \ FDtD GHEORTXHV SURYHQLHQWHV GH OD
YHUWLHQWH1FRQXQPDUFDGRPRYLPLHQWRYHUWLFDO6HKDQWRSRJUDILDGRPGHGHVDUUROOR
WRWDOHQ ORVSDOHRQLYHOHVGHArenas Movedizas 3UHVHQWDXQDHVWUXFWXUD ODEHUtQWLFD IRUPDGD
SRU EORTXHV UHGRQGHDGRV \ DQJXORVRV VL ELHQ HQ DOJXQRV WUDPRV VH SXHGH REVHUYDU OD
VXSHUILFLHGHURFDFRQIRUPDVGHHURVLyQDLVODGDVGHWDPDxRPpWULFR

)LJXUD  3DOHRQLYHOHV GHOGran Cañón DPaleonivel Superior HQ VX HQODFH FRQ HO FXUVR TXH YLHQH GH
Samesugas6HDEUHXQSR]RTXHGHVFLHQGHVREUHEl Trono'HVWDFDQORVEORTXHVGHVOL]DGRVGHVGHODL]TXLHUGD
YHUWLHQWH6SDVDQGRSRUHQFLPDGHOFDxyQKDVWDDSR\DUVREUHHOODWHUDOGHUHFKRYHUWLHQWH1EPaleonivel
Inferior $ OD L]TXLHUGD EORTXHV FDtGRV TXH FRQIRUPDQ SDUWH GHO Puente-11 (QWUH ORV EORTXHV FDtGRV \ ODV
JUDQGHVPDUPLWDV GHO FDxyQ VH DFXPXODGRPDWHULDOHV IRUPDQGRXQ GHSyVLWR FROJDGR(O FDQDO DFWLYR VH VLW~D
XQRVPSRUGHEDMRGHHVWHQLYHO




)LJXUD  3DOHRQLYHOHV H[WHULRUHV8Q JUDQ VDOWR HVWUXFWXUDO GLYLGH VHSDUD WRSRJUiILFDPHQWH ORV VHFWRUHV GH
Sumidero \Gigantes D $FXPXODFLRQHV GH EORTXHV FDtGRV HQ ODV SUR[LPLGDGHV GH OD VHSDUDFLyQ GH DPERV
VHFWRUHVEGHVGHODSDUWHVXSHULRUGHHVFDUSHVHDSUHFLDQIRUPDVGHHURVLyQGHVDUUROODGDVHQODSDUHGGHOFDxyQ
FRQWUD OD YHUWLHQWH1&XDQGR HO HPEDOVH HVWi OOHQR \ VH SURGXFHQ DYHQLGDV HO VLVWHPD GHVERUGD UHDFWLYDQGR
PXFKDVGHHVWDVIRUPDVFROJDGDV/DEDVHGHHVWDPDUPLWDVHVLW~DDPiVGHPGHDOWXUDVREUHHOIRQGRGHO
FDQDOVXEWHUUiQHR
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

 (O WUDPR GH FXHYD VDOYD XQ GHVQLYHO GH  P FRQ XQD SHQGLHQWH PHGLD GH
DXQTXHHVWiFRQGLFLRQDGRSRUODH[LVWHQFLDGHXQSR]RIUDFFLRQDGRTXHGHVFLHQGHGHVGH
ODVXSHUILFLH(OGLiPHWURPHGLRGHSDVDMHHVGHP
 &HUFDGHODERFDLQIHULRUGHArenas MovedizasVHKDLQVWDODGRXQSR]RIUDFFLRQDGRHQ
GRV WUDPRV TXH GHVFLHQGH KDVWD *LJDQWHVLa Campana-Maravillas (O WUDPR GH FDYLGDG
HYROXFLRQDWDPELpQVHJ~Q11266(\16DXQTXHWRSRJUiILFDPHQWHQRVRQODVGLUHFFLRQHV
SUHGRPLQDQWHV(OORHVGHELGRDTXH ODHVWUXFWXUDSUHVHQWDGHVOL]DPLHQWRVDIDYRUGHOFDQDO
IDYRUHFLHQGR OD DSDULFLyQ GH SDVDMHV QRUPDOHV DO FDQDO DSHUWXUDV GH GLVFRQWLQXLGDGHV
WUDVQYHUVDOHVGHFLHUWDHQWLGDG
 GigantesWLHQHXQGHVDUUROORGHPFRQXQGLiPHWURPHGLRGHP6XSHQGLHQWH
PHGLDHVGHGHELGRDTXHSDUFLDOPHQWHHVXQWUDPRPX\YHUWLFDOL]DGR(OGHVQLYHOWRWDO
GHOWUDPRFRQUHIHUHQFLDDVXSXQWRPiVDOWRHVGHP8QDGHODVSULPHUDVVDODVGHHVWD
]RQDHVLa CampanaiUHDFDUDFWHUL]DGDSRUODVPDUPLWDVGHVDUUROODGDVHQODSDUHG1\HQHO
WHFKRGHIRUPDDFDPSDQDGDYHUILJXUDD\VREUHODVTXHDSR\DQORVEORTXHVFDtGRVGH
OD YHUWLHQWH(VWDVPDUPLWDV WLHQHQ VX FRQWLQXLGDG HQ VXSHUILFLH HQ HO H[WHULRU GH OD FXHYD
8QDGHODVTXHVHFRQVHUYDSUHVHQWDWUD]DGHURWXUDDORODUJRGHXQSODQRGHGLVFRQWLQXLGDG
SRVLEOHPHQWHLQGXFLGRSRUORVHVIXHU]RVGHFRUWDGXUDDORVTXHHVWiVRPHWLGDSRUOREORTXHV
TXH DSR\DQ VREUH OD IRUPD (O FRODSVR GHO VXVWUDWR PRGHODGR SRU PDUPLWDV \ PDUPLWDV
FRDOHVFHQWHVSDUHFHFRQILJXUDUYDULRVPRYLPLHQWRVJUDQGHVGHEORTXHV
 MaravillasSUHVHQWDWUHVQLYHOHVGLVWULEXLGRVHQPGHGHVQLYHOYHUWLFDO\FHQWUDGRV
HQHOFDQDOSULQFLSDO(OQLYHOVXSHULRUVía del JabalíHVXQQLYHOFROJDGRHQHOTXHDSDUHFHQ
QXPHURVDVIRUPDVGHHURVLyQHQHODIORUDPLHQWRURFRVRSHURWDPELpQHQEORTXHVDLVODGRVTXH
QRVHHQFXHQWUDQHQSRVLFLyQSULPDULDILJXUDE

)LJXUD7RSRJUDItDPRUIROyJLFDGHOVHFWRUGigantes



)LJXUD  3DOHRQLYHOHV GHO VHFWRU Gigantes 3R]R IUDFFLRQDGR TXH GD DFFHVR DO Laberinto de Arenas 
MovedizasEPDUPLWDVLWXDGDVREUHXQSDOHRQLYHOTXHGLVFXUUHSDUDOHORDOCanal San RoqueDPGHDOWXUD
VREUH HO IRQGR GHO FDQDO /DPDUPLWD KDFH GH SR]R 3 HQOD]DQGR HOLaberinto FRQ OD WHUUD]D URFRVD TXH
GHILQHHOSDOHRQLYHO(OUHOOHQRGHHVWDVPDUPLWDVQRHVWiDVHQWDGR\FHGHIiFLOPHQWHDOSLVDUORORTXHVXSRQHXQ
VHULRSHOLJURFPDUPLWDH[WHULRUUHODFLRQDGDFRQLa Campana\Pozo MaravillasYHUILJXUDEGPozo 
Maravillas(VWHSR]RHVXQDPDUPLWDGHPiVGHPGHGLiPHWUR/D IRWRHVWi VDFDGDGHVGH OD FDEHFHUDGHO
SR]RHQXQODWHUDOIRUPDGRSRUODFDtGD\DFXPXODFLyQGHJUDQGHVEORTXHV

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
 (O WUDPR GH FXHYD VDOYD XQ GHVQLYHO GH  P FRQ XQD SHQGLHQWH PHGLD GH
DXQTXHHVWiFRQGLFLRQDGRSRUODH[LVWHQFLDGHXQSR]RIUDFFLRQDGRTXHGHVFLHQGHGHVGH
ODVXSHUILFLH(OGLiPHWURPHGLRGHSDVDMHHVGHP
 &HUFDGHODERFDLQIHULRUGHArenas MovedizasVHKDLQVWDODGRXQSR]RIUDFFLRQDGRHQ
GRV WUDPRV TXH GHVFLHQGH KDVWD *LJDQWHVLa Campana-Maravillas (O WUDPR GH FDYLGDG
HYROXFLRQDWDPELpQVHJ~Q11266(\16DXQTXHWRSRJUiILFDPHQWHQRVRQODVGLUHFFLRQHV
SUHGRPLQDQWHV(OORHVGHELGRDTXH ODHVWUXFWXUDSUHVHQWDGHVOL]DPLHQWRVDIDYRUGHOFDQDO
IDYRUHFLHQGR OD DSDULFLyQ GH SDVDMHV QRUPDOHV DO FDQDO DSHUWXUDV GH GLVFRQWLQXLGDGHV
WUDVQYHUVDOHVGHFLHUWDHQWLGDG
 GigantesWLHQHXQGHVDUUROORGHPFRQXQGLiPHWURPHGLRGHP6XSHQGLHQWH
PHGLDHVGHGHELGRDTXHSDUFLDOPHQWHHVXQWUDPRPX\YHUWLFDOL]DGR(OGHVQLYHOWRWDO
GHOWUDPRFRQUHIHUHQFLDDVXSXQWRPiVDOWRHVGHP8QDGHODVSULPHUDVVDODVGHHVWD
]RQDHVLa CampanaiUHDFDUDFWHUL]DGDSRUODVPDUPLWDVGHVDUUROODGDVHQODSDUHG1\HQHO
WHFKRGHIRUPDDFDPSDQDGDYHUILJXUDD\VREUHODVTXHDSR\DQORVEORTXHVFDtGRVGH
OD YHUWLHQWH(VWDVPDUPLWDV WLHQHQ VX FRQWLQXLGDG HQ VXSHUILFLH HQ HO H[WHULRU GH OD FXHYD
8QDGHODVTXHVHFRQVHUYDSUHVHQWDWUD]DGHURWXUDDORODUJRGHXQSODQRGHGLVFRQWLQXLGDG
SRVLEOHPHQWHLQGXFLGRSRUORVHVIXHU]RVGHFRUWDGXUDDORVTXHHVWiVRPHWLGDSRUOREORTXHV
TXH DSR\DQ VREUH OD IRUPD (O FRODSVR GHO VXVWUDWR PRGHODGR SRU PDUPLWDV \ PDUPLWDV
FRDOHVFHQWHVSDUHFHFRQILJXUDUYDULRVPRYLPLHQWRVJUDQGHVGHEORTXHV
 MaravillasSUHVHQWDWUHVQLYHOHVGLVWULEXLGRVHQPGHGHVQLYHOYHUWLFDO\FHQWUDGRV
HQHOFDQDOSULQFLSDO(OQLYHOVXSHULRUVía del JabalíHVXQQLYHOFROJDGRHQHOTXHDSDUHFHQ
QXPHURVDVIRUPDVGHHURVLyQHQHODIORUDPLHQWRURFRVRSHURWDPELpQHQEORTXHVDLVODGRVTXH
QRVHHQFXHQWUDQHQSRVLFLyQSULPDULDILJXUDE

)LJXUD7RSRJUDItDPRUIROyJLFDGHOVHFWRUGigantes



)LJXUD  3DOHRQLYHOHV GHO VHFWRU Gigantes 3R]R IUDFFLRQDGR TXH GD DFFHVR DO Laberinto de Arenas 
MovedizasEPDUPLWDVLWXDGDVREUHXQSDOHRQLYHOTXHGLVFXUUHSDUDOHORDOCanal San RoqueDPGHDOWXUD
VREUH HO IRQGR GHO FDQDO /DPDUPLWD KDFH GH SR]R 3 HQOD]DQGR HOLaberinto FRQ OD WHUUD]D URFRVD TXH
GHILQHHOSDOHRQLYHO(OUHOOHQRGHHVWDVPDUPLWDVQRHVWiDVHQWDGR\FHGHIiFLOPHQWHDOSLVDUORORTXHVXSRQHXQ
VHULRSHOLJURFPDUPLWDH[WHULRUUHODFLRQDGDFRQLa Campana\Pozo MaravillasYHUILJXUDEGPozo 
Maravillas(VWHSR]RHVXQDPDUPLWDGHPiVGHPGHGLiPHWUR/D IRWRHVWi VDFDGDGHVGH OD FDEHFHUDGHO
SR]RHQXQODWHUDOIRUPDGRSRUODFDtGD\DFXPXODFLyQGHJUDQGHVEORTXHV

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
)LJXUDCanal San Roque)RWRJUDILD WRPDGDGHVGHXQSDVDMH16REOtFXRDOFDxyQ126((Q ODSDUHG
RSXHVWDSXHGHQYHUVHODVGLVFRQWLQXLGDGHVVXEYHUWLFDOHVTXHGHILQHQHVWHSDVDMH(VWHWLSRGHGLVFRQWLQXLGDGHVVH
SUHVHQWDQFRPRUDPSDVTXHGHVFLHQGHQKDFLDHOFDQDOVREUHODVTXHSXHGHQGHVDUUROODUVHPDUPLWDVFRDOHVFHQWHV
\HVFDORQDGDVGHGLYHUVDHQWLGDG/DHVWDELOLGDGGHOODWHUDOGHOFDxyQGHSHQGHGHODUHVLVWHQFLDDFRPSUHVLyQ\
FRUWDGXUDGHPXFKDVGHHVWDVIRUPDVVREUHODVTXHDVLHQWDQJUDQGHVEORTXHVFDtGRV


 6HKDQREVHUYDGRpseudo-scallops\ongletsGHGLYHUVDHQWLGDGHLQFOXVLYHIRUPDVGH
HURVLyQ TXH VH KDQ LQWHUSUHWDGR FRPR DOYHROL]DFLRQHV HURVLRQDGDV GHXQ WDIRQH FDtGR HQ OD
FXHYD (O QLYHO LQWHUPHGLR FRQHFWD FRQ HOCanal Jessi-31 DJXDV DUULED \ DYDQ]D KDVWD OD
FDEHFHUD GH ORV SR]RV TXH GHVFLHQGHQ D ³-4ºC´ (O WUDPR GHO FDQDO GHO UtR SUHVHQWD YDULRV
VLIRQDPLHQWRVSHUPDQHQWHV\HVWDFLRQDOHV\QRKD VLGR WRSRJUDILDGR(QMaravillas VHKDQ
WRSRJDILDGR P GH SDVDMHV (O GLiPHWURPHGLR HV GH P \ OD SHQGLHQWH  (VWD
SHQGLHQWHHOHYDGDHVWiLQIOXHQFLDGDSRUHOPozo MaravillasYHUILJXUD\GTXHHV
XQDJUDQPDUPLWDFRQGLVORFDFLyQGHVXVEORTXHVSHURTXHVDOYDXQGHVQLYHOWRWDOGHP/D
URWXUDGHHVWDPDUPLWDHVGHELGRDOFRODSVRGHYDULDVPDUPLWDVHVFDORQDGDVHQODYHUWLHQWH1
 /DVDOD“-4ºC”HVXQDVDODGHJUDQDPSOLWXGVXSHUDQGRORVPGHDQFKRIRUPDGDSRU
ODLQWHUVHFFLyQGHOFDQDO212(6(FRQXQDGLDFODVDVXEYHUWLFDO11266((VWDLQWHUVHFFLyQ
GDOXJDUDXQFRODSVRTXHURPSHODFRQWLQXLGDGGHOFDxyQ$WUDYpVGHOFRODSVRHQWUDPRVHQ
FinitoGyQGHHOFXUVRSDVDDFLUFXODUDQDVWRPRVDGRHQWUHJUDQGHVEORTXHVVLELHQVHGHILQHQ
DOJXQRVWUDPRVGHGLUHFFLyQ212(6(TXHSUHVHQWDQDOPHQRVXQDSDUHGFRQWLQXD
 (Q³&´VHKDQWRSRJUDILDGRPGHSDVDMHVFRQXQDSHQGLHQWHPHGLDGH\
XQ GLiPHWUR PHGLR GH  P (O GHVQLYHO WRWDO GHO WUDPR HV GH  P (VWH GHVQLYHO HV
GHELGR D XQD JDOHUtD TXH DVFLHQGH KDVWD VXSHUILFLH ([LVWHQ QXPHURVDV PDUPLWDV FROJDGDV
GDQGR OXJDUDVXSHUILFLHVFXELHUWDVHQVX WRWDOLGDGSRU IRUPDVGH WDPDxRPpWULFR ,QFOXVLYH
DOJXQRVEORTXHVFROJDGRVSURYHQLHQWHVGHODSDUHGGHOFDxyQURWDSUHVHUYDQIUDJPHQWRVGH
JUDQGHVPDUPLWDVYHUWLFDOHV(QVXFRWDPHGLDVHKDQORFDOL]DGRUHVWRVGHDQWLJXRVGHSyVLWRV
GHSLJRWLWDGH FLHUWD HQWLGDG H LQFOXVLYH HQ HO ERUGH LQIHULRU GH DOJXQDVPDUPLWDV FROJDGDV
EORTXHVGLVORFDGRV VHFRQVHUYDQ UHVWRVGH IRUPDVFRPSXHVWDV draperies/DFRQWLQXLGDG
GH ³&´ VLJXLHQGR HO FXUVR DQDVWRPRVDGR HV HO ODEHULQWR Finito (YROXFLRQD
SUHGRPLQDQWHPHQWH HQ 126( 3UHVHQWD QXPHURVRV SDVDMHV YHUWLFDOL]DGRV TXH OOHJDQ D
DOFDQ]DU ODVXSHUILFLHH[WHULRU(QWRWDOVHKDQWRSRJUDILDGRPGHGHVDUUROORVDOYDQGR
PGHGHVQLYHOFRQUHVSHFWRDVXSHUILFLH/DSHQGLHQWHPHGLDHVGH\ORVSDVDMHV
WLHQHQXQGLiPHWURPHGLRGHP
 /RV WUDPRVGHFinito VLWXDGRV DP VREUH HO FDQDO SUHVHQWDQXQPDUFDGR FDUiFWHU
HVWUXFWXUDOGHVDUUROOiQGRVHHQWUHEORTXHV URWRV\ MXQWDVDELHUWDVSRU ORVPRYLPLHQWRVGH ORV
EORTXHV TXH FRQIRUPDQ HO HVFDUSH GHO FDxyQ D IDYRU GHO FDQDO 3UHGRPLQDQ DVt ORV SDVDMHV
WUDQVYHUVDOHVFRQXQDPDUFDGDGLUHFFLyQ(2
 FinitoWHUPLQDHQXQDSHTXHxDFDVFDGDTXHGDDFFHVRDXQDVDODUHODWLYDPHQWHDPSOLD
1R VH KD SRGLGR HTXLSDU HO UHVDOWH$XQTXH HO DFFHVR D HVWD VDOD VH KL]R FRQ XQ QLYHO GH
HPEDOVHSUy[LPRDOHOUtRFRPHQ]DEDDHVWDUHQFDUJD\SRUODVSURIXQGLGDGHVHVWLPDGDV
VHUHTXHUtDHPEDUFDFLyQSDUDSURJUHVDUDJXDVDEDMR0HGLDQWHWHOHPHWUtDVHVLWXyHOILQDOGHO
SDVDMHTXHFRLQFLGHFRQHOVLIyQDOWRGHOVHFWRUSurgencia

Sector Surgencia (figura 4.85)
 (VHOVHFWRUPHQRVH[SORUDGRGHAlbarellosGHELGRDTXHSRFDVYHFHVHVDFFHVLEOHDOR
ODUJRGHODxR(O VHFWRUVH LQLFLDHQXQHVFDOyQHVWUXFWXUDOTXHSURYRFDHO VLIyQ WHUPLQDOGH
Finito6HKDQWRSRJUDILDGRGRVFDYLGDGHVVXSHUSXHVWDVFRQILJXUDQGRGRVQLYHOHVGHEORTXHV
GLIHUHQWHVDSR\DGRVVREUHORVUHWD]RVGHOFDQDOFDxyQ/DSURIXQGLGDGGHOFDQDOQRSDUHFH
VXSHUDUORVPSHURQRVHKDSRGLGRFRPSOHWDUVXWRSRJUDItDGHELGRDODVXFHVLyQGHSDVRV
VLIRQDGRV\DODYHORFLGDGGHODJXD(OQLYHOGHEORTXHVVXSHULRUGDOXJDUDXQDVDODOODPDGD
Sala do Nadal  6H KDQ WRSRJUDILDGR  P GH SDVDMHV HQ HVWH QLYHO DOFDQ]DQGR HO FXUVR
VXEWHUUiQHRDODVDOLGDGHOVLIyQGHFinitoDPFRQUHVSHFWRDODERFDGHHVWDFXHYD
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
)LJXUDCanal San Roque)RWRJUDILD WRPDGDGHVGHXQSDVDMH16REOtFXRDOFDxyQ126((Q ODSDUHG
RSXHVWDSXHGHQYHUVHODVGLVFRQWLQXLGDGHVVXEYHUWLFDOHVTXHGHILQHQHVWHSDVDMH(VWHWLSRGHGLVFRQWLQXLGDGHVVH
SUHVHQWDQFRPRUDPSDVTXHGHVFLHQGHQKDFLDHOFDQDOVREUHODVTXHSXHGHQGHVDUUROODUVHPDUPLWDVFRDOHVFHQWHV
\HVFDORQDGDVGHGLYHUVDHQWLGDG/DHVWDELOLGDGGHOODWHUDOGHOFDxyQGHSHQGHGHODUHVLVWHQFLDDFRPSUHVLyQ\
FRUWDGXUDGHPXFKDVGHHVWDVIRUPDVVREUHODVTXHDVLHQWDQJUDQGHVEORTXHVFDtGRV


 6HKDQREVHUYDGRpseudo-scallops\ongletsGHGLYHUVDHQWLGDGHLQFOXVLYHIRUPDVGH
HURVLyQ TXH VH KDQ LQWHUSUHWDGR FRPR DOYHROL]DFLRQHV HURVLRQDGDV GHXQ WDIRQH FDtGR HQ OD
FXHYD (O QLYHO LQWHUPHGLR FRQHFWD FRQ HOCanal Jessi-31 DJXDV DUULED \ DYDQ]D KDVWD OD
FDEHFHUD GH ORV SR]RV TXH GHVFLHQGHQ D ³-4ºC´ (O WUDPR GHO FDQDO GHO UtR SUHVHQWD YDULRV
VLIRQDPLHQWRVSHUPDQHQWHV\HVWDFLRQDOHV\QRKD VLGR WRSRJUDILDGR(QMaravillas VHKDQ
WRSRJDILDGR P GH SDVDMHV (O GLiPHWURPHGLR HV GH P \ OD SHQGLHQWH  (VWD
SHQGLHQWHHOHYDGDHVWiLQIOXHQFLDGDSRUHOPozo MaravillasYHUILJXUD\GTXHHV
XQDJUDQPDUPLWDFRQGLVORFDFLyQGHVXVEORTXHVSHURTXHVDOYDXQGHVQLYHOWRWDOGHP/D
URWXUDGHHVWDPDUPLWDHVGHELGRDOFRODSVRGHYDULDVPDUPLWDVHVFDORQDGDVHQODYHUWLHQWH1
 /DVDOD“-4ºC”HVXQDVDODGHJUDQDPSOLWXGVXSHUDQGRORVPGHDQFKRIRUPDGDSRU
ODLQWHUVHFFLyQGHOFDQDO212(6(FRQXQDGLDFODVDVXEYHUWLFDO11266((VWDLQWHUVHFFLyQ
GDOXJDUDXQFRODSVRTXHURPSHODFRQWLQXLGDGGHOFDxyQ$WUDYpVGHOFRODSVRHQWUDPRVHQ
FinitoGyQGHHOFXUVRSDVDDFLUFXODUDQDVWRPRVDGRHQWUHJUDQGHVEORTXHVVLELHQVHGHILQHQ
DOJXQRVWUDPRVGHGLUHFFLyQ212(6(TXHSUHVHQWDQDOPHQRVXQDSDUHGFRQWLQXD
 (Q³&´VHKDQWRSRJUDILDGRPGHSDVDMHVFRQXQDSHQGLHQWHPHGLDGH\
XQ GLiPHWUR PHGLR GH  P (O GHVQLYHO WRWDO GHO WUDPR HV GH  P (VWH GHVQLYHO HV
GHELGR D XQD JDOHUtD TXH DVFLHQGH KDVWD VXSHUILFLH ([LVWHQ QXPHURVDV PDUPLWDV FROJDGDV
GDQGR OXJDUDVXSHUILFLHVFXELHUWDVHQVX WRWDOLGDGSRU IRUPDVGH WDPDxRPpWULFR ,QFOXVLYH
DOJXQRVEORTXHVFROJDGRVSURYHQLHQWHVGHODSDUHGGHOFDxyQURWDSUHVHUYDQIUDJPHQWRVGH
JUDQGHVPDUPLWDVYHUWLFDOHV(QVXFRWDPHGLDVHKDQORFDOL]DGRUHVWRVGHDQWLJXRVGHSyVLWRV
GHSLJRWLWDGH FLHUWD HQWLGDG H LQFOXVLYH HQ HO ERUGH LQIHULRU GH DOJXQDVPDUPLWDV FROJDGDV
EORTXHVGLVORFDGRV VHFRQVHUYDQ UHVWRVGH IRUPDVFRPSXHVWDV draperies/DFRQWLQXLGDG
GH ³&´ VLJXLHQGR HO FXUVR DQDVWRPRVDGR HV HO ODEHULQWR Finito (YROXFLRQD
SUHGRPLQDQWHPHQWH HQ 126( 3UHVHQWD QXPHURVRV SDVDMHV YHUWLFDOL]DGRV TXH OOHJDQ D
DOFDQ]DU ODVXSHUILFLHH[WHULRU(QWRWDOVHKDQWRSRJUDILDGRPGHGHVDUUROORVDOYDQGR
PGHGHVQLYHOFRQUHVSHFWRDVXSHUILFLH/DSHQGLHQWHPHGLDHVGH\ORVSDVDMHV
WLHQHQXQGLiPHWURPHGLRGHP
 /RV WUDPRVGHFinito VLWXDGRV DP VREUH HO FDQDO SUHVHQWDQXQPDUFDGR FDUiFWHU
HVWUXFWXUDOGHVDUUROOiQGRVHHQWUHEORTXHV URWRV\ MXQWDVDELHUWDVSRU ORVPRYLPLHQWRVGH ORV
EORTXHV TXH FRQIRUPDQ HO HVFDUSH GHO FDxyQ D IDYRU GHO FDQDO 3UHGRPLQDQ DVt ORV SDVDMHV
WUDQVYHUVDOHVFRQXQDPDUFDGDGLUHFFLyQ(2
 FinitoWHUPLQDHQXQDSHTXHxDFDVFDGDTXHGDDFFHVRDXQDVDODUHODWLYDPHQWHDPSOLD
1R VH KD SRGLGR HTXLSDU HO UHVDOWH$XQTXH HO DFFHVR D HVWD VDOD VH KL]R FRQ XQ QLYHO GH
HPEDOVHSUy[LPRDOHOUtRFRPHQ]DEDDHVWDUHQFDUJD\SRUODVSURIXQGLGDGHVHVWLPDGDV
VHUHTXHUtDHPEDUFDFLyQSDUDSURJUHVDUDJXDVDEDMR0HGLDQWHWHOHPHWUtDVHVLWXyHOILQDOGHO
SDVDMHTXHFRLQFLGHFRQHOVLIyQDOWRGHOVHFWRUSurgencia

Sector Surgencia (figura 4.85)
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GLIHUHQWHVDSR\DGRVVREUHORVUHWD]RVGHOFDQDOFDxyQ/DSURIXQGLGDGGHOFDQDOQRSDUHFH
VXSHUDUORVPSHURQRVHKDSRGLGRFRPSOHWDUVXWRSRJUDItDGHELGRDODVXFHVLyQGHSDVRV
VLIRQDGRV\DODYHORFLGDGGHODJXD(OQLYHOGHEORTXHVVXSHULRUGDOXJDUDXQDVDODOODPDGD
Sala do Nadal  6H KDQ WRSRJUDILDGR  P GH SDVDMHV HQ HVWH QLYHO DOFDQ]DQGR HO FXUVR
VXEWHUUiQHRDODVDOLGDGHOVLIyQGHFinitoDPFRQUHVSHFWRDODERFDGHHVWDFXHYD
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
)LJXUD6HFWRUGigantes - MaravillasDLa CampanaPDUPLWDWURQFRFyQLFDQRDSR\DGDHQHOVXHOR(VWH
WLSRGHIRUPDVVRVWLHQHQHORVEORTXHVFDLGRV\DSR\DGRVVREUHHOODV6HDSUHFLDODURWXUDGHODIRUPDVLJXLHQGR
XQD GLVFRQWLQXLGDG SODQDU VXEKRUL]RQWDO /RV JUDQGHVPRYLPLHQWRV GH EORTXHV GHQWUR GH HVWH VHFWRU SDUHFHQ
FRODSVRVDVRFLDGRVDODURWXUDGHPDUPLWDVVREUHORVTXHDSR\DEDQORVEORTXHVEEORTXHFRQIRUPDVGHHURVLyQ
HQSRVLFLyQQRSULPDULD




)LJXUD6HFWRUGigantes - "-4ºC"D6LIyQHQHOSDVRHQWUHODEDVHGHPozo Maravillas\ODVDOD"-4ºC"(O
DFFHVR VH HIHFW~D GHVFHQGLHQGR FRQ FXHUGD GHVGH HO QLYHOPHGLR GH0DUDYLOODV /D VDOD VH KD IRUPDGR HQ OD
LQWHUVHFFLyQ GHO FDQDO GH GLUHFFLyQ 126( FRQ XQD IUDFWXUD YHUWLFDO GH GLUHFFLyQ 11266( 'HVWDFDU ORV
JUDQGHVEORTXHVVXVSHQGLGRV\TXHSUHVHUYDQIRUPDVGHHURVLyQEYLVWDGHODVDODGHVGHHOIUDFFLRQDPLHQWRGHO
SR]RVLWXDGRHQHOH[WUHPR6GHODIUDFWXUD126('HVWDFDUODSURIXVLyQGHPDUPLWDV\IRUPDVGHHURVLyQVREUH
ODUDPSDGHURFDVLWXDGDHQHOHVFDUSHGHOFDQDO

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
)LJXUD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D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

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JUDQGHVEORTXHVVXVSHQGLGRV\TXHSUHVHUYDQIRUPDVGHHURVLyQ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E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
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

 /D SUHVLyQ TXH HMHUFH HO DJXD HQ OD VDOLGD GHO VLIyQFinito-Sala Cetra SURGXFH XQ
UHEXIRFRQFRUULHQWHVDVFHQGHQWHVTXHHOHYDQODPDVDGHDJXD/DSHQGLHQWHPHGLDHVGH
FRQGLiPHWURPHGLRGHSDVDMHGHP
 3Uy[LPDDODHQWUDGDGHSala do NadalVHORFDOL]DXQSR]RTXHGDDFFHVRDSala Cetra
QLYHOGHHVWUXFWXUDODEHUtQWLFDTXHSHUPLWHDOFDQ]DUHOFDQDOVXEWHUUiQHRLQFLVR/RVEORTXHVVH
DFXPXODQDOERUGHGHOFDQDOLPSLGLHQGRPHGLUODHVWUXFWXUD\GLUHFFLRQHVGHOPLVPR$SDUWLU
GHORVWUDPRVDFFHVLEOHVVHKDHVWLPDGRXQDQFKRPtQLPRGHP\XQDSURIXQGLGDGYDULDEOH
TXHORFDOPHQWHQRSDUHFHVXSHUDUORVP(OIRQGRGHOFDQDOHVWiFXELHUWRGHEORTXHVSRUOR
TXHVXSURIXQGLGDGSRGUtDVHUPD\RU
 (VWDWUDPRGHFDYLGDGWLHQHXQGHVDUUROORWRSRJUDILDGRGHP/DSHQGLHQWHPHGLDHV
GHFRQXQSDVDMHGHPGHGLiPHWURPHGLR(OGHVQLYHOHQWUH ODERFDGHSR]R\HO
VLIyQHVGHP
 $JXDVDEDMRVHKDORFDOL]DGRRWUDHQWUDGDBoca AradelasPX\SUy[LPDDODVXUJHQFLD
6HWUDWDGHXQDHVWUHFKDJDOHUtDHQODTXHVHHYLGHQFLDXQFDQDOLQFLVRTXHQRSDUHFHVXSHUDU
ORVPGHSURIXQGLGDG/DYHORFLGDGGHODJXD\ODDFXPXODFLyQGHEORTXHVQRKDQSHUPLWLGR
DFFHGHU DOPLVPR SDUD FRPSUREDU HO DQFKR GHO FDQDO QL VX SURIXQGLGDG (YROXFLRQD HQ OD
PLVPDGLUHFFLyQTXH HO FDQDO GHSala do Nadal(Q ORV EORTXHV ODWHUDOHV VH KDQ ORFDOL]DGR
GHSyVLWRVGHSLJRWLWDGHSHTXHxDHQWLGDG
)LJXUD7RSRJUDItDPRUIROyJLFDGHOVHFWRUGigantes – Surgencia,QFOX\HMaravillas"-4ºC"Finito\Sala
Cetra





)LJXUD  6HFWRU GH ODSurgencia SDUFLDOPHQWH VXPHUJLGR /D IOHFKD GH OD L]TXLHUGDPDUFD OD VLWXDFLyQ GH
Boca Aradelas/DIOHFKDGHODGHUHFKDPDUFDODVLWXDFLyQGH Sala do Nadal – Sala Cetra$ODL]TXLHUGDSXHGH
DSUHFLDUVHHOGHVOL]DPLHQWRURFRVRTXHKDIRUPDGRHOVLIyQWHUPLQDOHQ)LQLWR([LVWHQEORTXHVSURYHQLHQWHVGH
XQVHJXQGRPRYLPLHQWRFDtGRVGHVGHODYHUWLHQWHRSXHVWDVREUHHOSULPHUGHVOL]DPLHQWR
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TXHORFDOPHQWHQRSDUHFHVXSHUDUORVP(OIRQGRGHOFDQDOHVWiFXELHUWRGHEORTXHVSRUOR
TXHVXSURIXQGLGDGSRGUtDVHUPD\RU
 (VWDWUDPRGHFDYLGDGWLHQHXQGHVDUUROORWRSRJUDILDGRGHP/DSHQGLHQWHPHGLDHV
GHFRQXQSDVDMHGHPGHGLiPHWURPHGLR(OGHVQLYHOHQWUH ODERFDGHSR]R\HO
VLIyQHVGHP
 $JXDVDEDMRVHKDORFDOL]DGRRWUDHQWUDGDBoca AradelasPX\SUy[LPDDODVXUJHQFLD
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GHSyVLWRVGHSLJRWLWDGHSHTXHxDHQWLGDG
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


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XQVHJXQGRPRYLPLHQWRFDtGRVGHVGHODYHUWLHQWHRSXHVWDVREUHHOSULPHUGHVOL]DPLHQWR
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

)LJXUD6XUJHQFLDGHAlbarellosD6XUJHQFLDHVWDFLRQDOHQSala do NadalEVXUJHQFLDSHUPDQHQWH







 (VTXHPDHVWUXFWXUDO
 /DOLQHDOLGDGGHOVLVWHPDTXHGDSDWHQWHHQODGLVWULEXFLyQGHPHGLGDVWRSRJUiILFDVYHU
ILJXUDTXHWLHQGHQDFRQFHQWUDVHHQ212(6(126(\11266(
 /RVSDOHRQLYHOHVHQJHQHUDOHYROXFLRQDQVHJ~QGLUHFFLRQHVSDUDOHODVDOFDQDORELHQ
SUHVHQWDQ SHTXHxDV URWDFLRQHV HQ ]RQDV FRQ GHVOL]DPLHQWRV 6H KDQ GHVFULWR YDULDV
LQWHUVHFFLRQHV FRQ IUDFWXUDVGHJUDQSRWHQFLDGHGLUHFFLyQ16TXHGDQ OXJDU DYRO~PHQHV
LPSRUWDQWHVSHURTXHSUHVHQWDQHVFDVRGHVDUUROORRFRQWLQXLGDGWUDQVYHUVDO
 'HQWURGHOHVTXHPDHVWUXFWXUDOKD\TXHGHVWDFDUORVGHVOL]DPLHQWRV\PRYLPLHQWRVGH
EORTXHV D IDYRU GH ODV HVWUXFWXUDV GH ODMDV TXH FRQYHUJHQ HQ HO FDQDO /RV PRYLPLHQWRV
URFRVRV TXH QR DSDUHQWDQ PRYLPLHQWRV HQ PDVD VH KDQ REVHUYDGR SULQFLSDOPHQWH HQ
VXSHUILFLH %DMR WLHUUD DSDUHFHQ QXPHURVDV UDPSDV GH URFD FRQ EX]DPLHQWR KDFLD HO FDQDO
VREUH ODV TXH VH HVFDORQDQ LPSRUWDQWHV FRQMXQWRV GHPDUPLWDV R VREUH ODV TXH VH GHILQHQ
SDOHRQLYHOHV
 /DVIRUPDVGHHURVLyQHVFDORQDGDVSUHVHQWDQURWXUDV\GHVOL]DPLHQWRVDIDYRUGHHVWRV
SODQRV OR TXH RULJLQD HO FRODSVR GH OD PDVD GH EORTXHV TXH DSR\DQ VREUH HOODV 0XFKRV
PRYLPLHQWRVDLVODGRVGHEORTXHVGHQWURGHOFDxyQVRQGHVOL]DPLHQWRVDIDYRUGHHVWRVSODQRV
GHURWXUD

 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 /DGLQiPLFDGHOVLVWHPDGH$OEDUHOORVHVWiYLQFXODGRDODGHOUtR$YLD(VWHUtRQDFHHQ
)RQWHDYLDDPGHDOWLWXGHQOD6HUUDGR6XtGR7LHQHXQDORQJLWXGGHNP\VXFXHQFD
FXEUHXQiUHDGHNPð99$$VHxDODQTXHHOFDXGDOPHGLRHVGHPñVFRQ
Pi[LPRVGHPñVHQ)HEUHUR\PtQLPRVGHPñVHQ6HSWLHPEUH/RVGDWRVIDFLOLWDGRVSRUHO
VHUYLFLRGHDOFXHQFDKLGURJUiILFDSDUDHOSHUtRGRPXHVWUDQSXQWDVGLDULDVPHGLDV
GHKDVWDPñV\XQFDXGDOPHGLRHQXQDYHQWDQDWHPSRUDOGHDxRVGHPñV
 $OPHQRVORFDOPHQWHHVXQUtRHQURFDGHPDUFDGRFDUiFWHUHVWUXFWXUDO'HVDUUROODXQ
FDQDO VLPSOH GH IOXMR ~QLFR FRQ JUDGLHQWH YDULDEOH GHO OHFKR FRQ VHFFLRQHV HQ HVFDOyQ \
SXQWRVGHVDOWRVHJ~QODFODVLILFDFLyQGHORVFDQDOHVVREUHURFD7,1./(5	:2+/
HO FDxyQ VXEWHUUiQHR DOWHUQD WUDPRV HVWUXFWXUDOHV FRQPiUJHQHV UHFWRV straight-walled \

)LJXUD'LDJUDPD URVDGHGLVFRQWLQXLGDGHVD FDOFXODGD VREUH OD VXPDGHGHVDUUROOR WRSRJUDILDGRHQ
FDGD GLUHFFLyQ /D WRSRJUDItD GHO VLVWHPD D~Q QR HVWi FRPSOHWD SHUR FODUDPHQWH OD HVWUXFWXUD GHO VLVWHPD VH
FRQFHQWUDHQHOHMHGHOFDxyQVXEWHUUiQHR
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
)LJXUD6XUJHQFLDGHAlbarellosD6XUJHQFLDHVWDFLRQDOHQSala do NadalEVXUJHQFLDSHUPDQHQWH







 (VTXHPDHVWUXFWXUDO
 /DOLQHDOLGDGGHOVLVWHPDTXHGDSDWHQWHHQODGLVWULEXFLyQGHPHGLGDVWRSRJUiILFDVYHU
ILJXUDTXHWLHQGHQDFRQFHQWUDVHHQ212(6(126(\11266(
 /RVSDOHRQLYHOHVHQJHQHUDOHYROXFLRQDQVHJ~QGLUHFFLRQHVSDUDOHODVDOFDQDORELHQ
SUHVHQWDQ SHTXHxDV URWDFLRQHV HQ ]RQDV FRQ GHVOL]DPLHQWRV 6H KDQ GHVFULWR YDULDV
LQWHUVHFFLRQHV FRQ IUDFWXUDVGHJUDQSRWHQFLDGHGLUHFFLyQ16TXHGDQ OXJDU DYRO~PHQHV
LPSRUWDQWHVSHURTXHSUHVHQWDQHVFDVRGHVDUUROORRFRQWLQXLGDGWUDQVYHUVDO
 'HQWURGHOHVTXHPDHVWUXFWXUDOKD\TXHGHVWDFDUORVGHVOL]DPLHQWRV\PRYLPLHQWRVGH
EORTXHV D IDYRU GH ODV HVWUXFWXUDV GH ODMDV TXH FRQYHUJHQ HQ HO FDQDO /RV PRYLPLHQWRV
URFRVRV TXH QR DSDUHQWDQ PRYLPLHQWRV HQ PDVD VH KDQ REVHUYDGR SULQFLSDOPHQWH HQ
VXSHUILFLH %DMR WLHUUD DSDUHFHQ QXPHURVDV UDPSDV GH URFD FRQ EX]DPLHQWR KDFLD HO FDQDO
VREUH ODV TXH VH HVFDORQDQ LPSRUWDQWHV FRQMXQWRV GHPDUPLWDV R VREUH ODV TXH VH GHILQHQ
SDOHRQLYHOHV
 /DVIRUPDVGHHURVLyQHVFDORQDGDVSUHVHQWDQURWXUDV\GHVOL]DPLHQWRVDIDYRUGHHVWRV
SODQRV OR TXH RULJLQD HO FRODSVR GH OD PDVD GH EORTXHV TXH DSR\DQ VREUH HOODV 0XFKRV
PRYLPLHQWRVDLVODGRVGHEORTXHVGHQWURGHOFDxyQVRQGHVOL]DPLHQWRVDIDYRUGHHVWRVSODQRV
GHURWXUD

 $JXDVVXEWHUUiQHDV\UHGGHGUHQDMH
 /DGLQiPLFDGHOVLVWHPDGH$OEDUHOORVHVWiYLQFXODGRDODGHOUtR$YLD(VWHUtRQDFHHQ
)RQWHDYLDDPGHDOWLWXGHQOD6HUUDGR6XtGR7LHQHXQDORQJLWXGGHNP\VXFXHQFD
FXEUHXQiUHDGHNPð99$$VHxDODQTXHHOFDXGDOPHGLRHVGHPñVFRQ
Pi[LPRVGHPñVHQ)HEUHUR\PtQLPRVGHPñVHQ6HSWLHPEUH/RVGDWRVIDFLOLWDGRVSRUHO
VHUYLFLRGHDOFXHQFDKLGURJUiILFDSDUDHOSHUtRGRPXHVWUDQSXQWDVGLDULDVPHGLDV
GHKDVWDPñV\XQFDXGDOPHGLRHQXQDYHQWDQDWHPSRUDOGHDxRVGHPñV
 $OPHQRVORFDOPHQWHHVXQUtRHQURFDGHPDUFDGRFDUiFWHUHVWUXFWXUDO'HVDUUROODXQ
FDQDO VLPSOH GH IOXMR ~QLFR FRQ JUDGLHQWH YDULDEOH GHO OHFKR FRQ VHFFLRQHV HQ HVFDOyQ \
SXQWRVGHVDOWRVHJ~QODFODVLILFDFLyQGHORVFDQDOHVVREUHURFD7,1./(5	:2+/
HO FDxyQ VXEWHUUiQHR DOWHUQD WUDPRV HVWUXFWXUDOHV FRQPiUJHQHV UHFWRV straight-walled \

)LJXUD'LDJUDPD URVDGHGLVFRQWLQXLGDGHVD FDOFXODGD VREUH OD VXPDGHGHVDUUROOR WRSRJUDILDGRHQ
FDGD GLUHFFLyQ /D WRSRJUDItD GHO VLVWHPD D~Q QR HVWi FRPSOHWD SHUR FODUDPHQWH OD HVWUXFWXUD GHO VLVWHPD VH
FRQFHQWUDHQHOHMHGHOFDxyQVXEWHUUiQHR
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
WUDPRVFRQPiUJHQHVRQGXODGRV undullating walls/RVFDPELRVHQHOJUDGLHQWHPHGLDQWH
]RQDVGHLQIOH[LyQRVDOWRVDUWLFXODQWUDPRVFRQGLIHUHQWHGLQiPLFD
 6HJ~Q :+,33/(  UHIOHMDQ SURFHVRV GH DXWRRUJDQL]DFLyQ TXH WHVWLPRQLDQ ODV
FDGHQDVGHPDUPLWDVORVVXUFRV\ODVFDtGDVGHERORV(OpluckingGHVJDMDPLHQWRFDtGDGHEORTXHV
\ OD DEUDVLyQ IOXYLDO FDYLGDGHV LQWHUDFW~DQ ORFDOPHQWH /D DFFLyQ GHO SOXFNLQJ IDYRUHFH OD
VHSDUDFLyQGHOIOXMRGHDJXD\ODIRUPDFLyQGHYyUWLFHVWXUEXOHQWRV/DHYROXFLyQGHODVPDUPLWDV
LQWHUILULHQGRHQWUHVtIDYRUHFHHOplucking&RP3HUV'H8f$$/9$5(=
 /DV VHFFLRQHV HQ HVFDOyQ GDQ OXJDU D OD H[LVWHQFLD GH WHUUD]DV URFRVDV HOHYDGDV FRQ
UHVSHFWR DO FDQDO HQ ODV TXH VH FRQVHUYDQ PDUPLWDV GH HURVLyQ GH ERUGH GHSyVLWRV \
HVSHOHRWHPDVGHILQLHQGRDVtSDOHRQLYHOHVDLVODGRVVREUHHOFDQDODFWLYR
 /DHURVLyQ UHPRQWDQWHHVWi OLPLWDGDSRUQLYHOHVGHEDVH ORFDOHQ OD URFDHURVLRQDGD
:+,33/(HWDO6LQHPEDUJRHO UHOOHQRGHPDUPLWDVSRUEORTXHVFDtGRVGD OXJDUD
VDOWRVGHDJXDQRHVWUXFWXUDOHVSHURTXHORFDOPHQWHFRQOOHYDQXQFDPELRHQHOJUDGLHQWH\HQ
ODUHIHUHQFLDGHOQLYHOGHEDVH
 5,&+$5'621	 &$5/,1*  GHILQHQ ODV IRUPDV HURVLYDV HQ IXQFLyQ GH OD
HVFDODGHREVHUYDFLyQ(QPHVRPDFURHVFDODORVFDQDOHVFRQSDUHGHVRQGXODGDVIRUPDGRV
SRU HO FUHFLPLHQWR \ OD FRDOHVFHQFLD GH PDUPLWDV DQWHV GH XQ knickpoint SUHVHQWDQ VHULHV
OLQHDOHV GH IRUPDV TXH WLHQHQ FRUUHVSRQGHQFLD HQ DPEDV SDUHGHV (Q PHVRPLFUR HVFDOD
GHILQHQODVIRUPDVVLJXLHQWHVDGHPDVGHPDUPLWDVDELHUWDVWLSR³half´RFHUUDGDV*ROSHVGH
JXELD Vcallops ripple-like forms HQ ORVPiUJHQHV GHO FDQDO PDUFDV GH SHUFXVLyQ scour
onglets VXUFRV furrows GH SODQWD HOtSWLFD SRFR SURIXQGRV SHTXHxRV FDQDOHV VLQXRVRV
runnelsTXHFRQHFWDQORVSXQWRVPiVEDMRVGHODURFDH[FDYDGD\GLYHUVLILFDQIOXMRVGHDJXD
HQWUH ORV UHVDOWHV URFRVRV ORV VXUFRV ODV SHTXHxDV PDUPLWDV \ ORV scour HQ pSRFD VHFD
UHWLHQHQDJXDJUDYDV\DUHQDVIRUPDVFRQSHUILOHQKHUUDGXUDflutesFDYLGDGHVFRQSODQWD
SDUDEyOLFD QR FHUUDGDV \ SHTXHxDV GHSUHVLRQHV VLQ SDUHGHV YHUWLFDOHV saucer-shaped 
depressions&RP3HUV'H8f$$/9$5(=
 7RGDVHVWDVIRUPDVHVWiQDVRFLDGDVFRQIOXMRVHQUpJLPHQWXUEXOHQWR9(1',77,HWDO
 PHGLDQWH $'&3 Acoustic Doppler current profiler HIHFW~DQ XQ HVWXGLR
WULGLPHQVLRQDOGHODHVWUXFWXUDGHORVIOXMRVTXHFLUFXODQHQXQFDxyQURFRVR$PHGLGDGHTXH
HO DJXDHQWUDHQHO FDxyQXQQ~FOHRGHDOWDYHORFLGDG VLJXH OD VXSHUILFLHGHO OHFKR URFRVR
SURYRFDQGRXQDLQYHUVLyQHQHOJUDGLHQWHGHYHORFLGDGFRQDOWDVYHORFLGDGHVFHUFDGHOOHFKR
\EDMDVYHORFLGDGHVHQODVXSHUILFLHGHOIOXMR6HSURGXFHQFRUULHQWHVDVFHQGHQWHV\FRQWUDODV
SDUHGHV GHO FDxyQ GLYHUJHQWHV FHUFD GHO OHFKR DO WLHPSR TXH VH GHILQHQ IOXMRV FLUFXODUHV
FRQWUDFRUULHQWH/DV HVWUXFWXUDV GH IOXMR UHVXOWDQWHV GHVDUUROODQSURIXQGRV scour HQ HO VXHOR
URFRVRGHOFDQDODO WLHPSRTXHRULJLQDQODVREUHH[FDYDFLyQEDVDOGHODVSDUHGHVGHOFDxyQ
(VWRSURSRUFLRQDXQPHFDQLVPRSDUDDPSOLDUHQDQFKRDOFDQDODOWLHPSRTXHEDUUHODEDVH
GHODVSDUHGHVYHUWLFDOHVTXHGHILQHQHOFDxyQPDQWHQLpQGRODVOLPSLDVGHFODVWRV\UHVtGXRV
 +D\TXHVHxDODUTXHDGLIHUHQFLDGHXQFXUVRVXSHUILFLDOHOSDVDMHWUDEDMDVJ~QHOQLYHO
GH FDUJD GHO HPEDOVH \ GHO DFXtIHUR ELHQ FRPR FDQDO DELHUWR UpJLPHQ YDGRVR VHFFLyQ
KLGUiXOLFDQROOHQDELHQFRPRFRQGXFWRDVHFFLyQOOHQD
 /D HVWLPDFLyQ GHO UDGLR KLGUiXOLFR \ SURIXQGLGDG KLGUiXOLFD HQ IXQFLyQ GH ODV
GLPHQVLRQHVWRSRJUiILFDVGHORVSDVDMHV\GHORVFDXGDOHVPHGLRVSRUSHUtRGRGHWHUPLQDQTXH
HQ VX IDVHGH FDQDO DELHUWR SUHGRPLQDXQ UpJLPHQGH IOXMR VXSHUFUtWLFR Q~PHURGH)URXGH
PHQRU  TXH \ WXUEXOHQWR&XDQGR HO SDVDMH IXQFLRQD FRPRFRQGXFWR D VHFFLyQ OOHQD ODV
JUDQGHV WXUEXOHQFLDVVHFLUFXQVFULEHQDOFDQDOGHVXSHUILFLH(QHVWHFDVRKDQGHH[LVWLUGRV
GRPLQLRVGHFLUFXODFLyQGLIHUHQFLDGRVXQRPX\UiSLGR\YLROHQWRHQVXSHUILFLH\RWURPiV
OHQWR\FRQILQDGRDWUDYpVGHODFXHYDVXPHUJLGD\TXHLPLWDUtDXQUpJLPHQIUHiWLFR


 1R VH KDQ LGHQWLILFDGR DSRUWHV VHFXQGDULRV UHSUHVHQWDWLYRV(Q VXSHUILFLH H[LVWH GRV
SHTXHxRVPDQDQWLDOHVGHHVFDVRDSRUWHYLVLEOHVHQVXSHUILFLH$PERVHQODVSUR[LPLGDGHVGHO
HVFDOyQHVWUXFWXUDOTXHGLYLGHORVVHFWRUHVSumidero – Gigantes(QVXSHUILFLHVHPDQLILHVWDQ
FRPR SHTXHxDV HVFRUUHQWtDV VREUH OD VXSHUILFLH URFRVD GH OD YHUWLHQWH %DMR WLHUUD VRQ
SHTXHxRVJRWHRVRHVFRUUHQWtDTXHVLJXHQORVPLVPRVSODQRVHVWUXFWXUDOHVTXHHQVXSHUILFLH
 7DPELpQ ORV HVFDVRV FRQMXQWRV GH HVSHOHRWHPDV ORFDOL]DGRV HVWiQ DVRFLDGRV D
LQILOWUDFLRQHVUHODFLRQDGDVFRQGLVFRQWLQXLGDGHVVXEKRUL]RQWDOHV(ODFFHVRDHVWRVGHSyVLWRV
VRODPHQWHSXHGHKDFHUVHHQSHUtRGRHVWLYDOFXDQGRODFXHYDQRHVWiVXPHUJLGD

 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 /RVSURFHVRVGHSRVLFLRQDOHVVRQPDQLILHVWDPHQWHLQFRPSDWLEOHVFRQORVPRYLPLHQWRV
GH DJXD GH HOHYDGD HQHUJtD 5HOOHQDQGR ODV JUDQGHV PDUPLWDV SULQFLSDOPHQWH HQ QLYHOHV
HOHYDGRVDSDUHFHQGHSyVLWRVGHFDQWRV URGDGRVGHGLYHUVR WDPDxR\DUHQDV(QJHQHUDO ORV
SDVDMHVPXHVWUDQODVXSHUILFLHURFRVDYLVLEOH
 'HIRUPDDLVODGDGyQGHORVEORTXHVDFW~DQGHWUDPSDUHWHQLHQGRPDWHULDOHVDUUDVWUDGRV
SRU HO DJXD SXHGHQ OOHJDU D SURGXFLUVH DFXPXODFLRQHV RFDVLRQDOHV GH FDQWRV URGDGRV GH
SHTXHxRWDPDxR\JUDYDV\TXHGDQRULJHQDIDOVRVSLVRV
 /RVHVFDVRVFRQMXQWRVGHHVSHOHRWHPDVORFDOL]DGRVVRQUHWD]RVGHGHSyVLWRVGHSLJRWLWD
GHVWUXLGRV GH SHTXHxD SRWHQFLD \ H[WHQVLyQ JHQHUDOPHQWH DLVODGRV FRQ UHVSHFWR DO FXUVR
SULQFLSDOYHUILJXUD/DSUHVHUYDFLyQGHDOJXQRVGHHVWRVGHSyVLWRVSDUHFHDVRFLDGDDOD
UiSLGDLQXQGDFLyQGHOFDxyQSRUORTXHHOGHSyVLWRSDVDUiSLGDPHQWHGHHVWDUH[SXHVWRDODLUH
DHVWDUVXPHUJLGRHQUpJLPHQSVHXGRIUHiWLFRVHFFLyQKLGUiXOLFDOOHQDVLQYHUVHVRPHWLGRD
XQYLROHQWRUpJLPHQYDGRVRWXUEXOHQWRJUDQGHVFDXGDOHVDVHFFLyQQROOHQD
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
WUDPRVFRQPiUJHQHVRQGXODGRV undullating walls/RVFDPELRVHQHOJUDGLHQWHPHGLDQWH
]RQDVGHLQIOH[LyQRVDOWRVDUWLFXODQWUDPRVFRQGLIHUHQWHGLQiPLFD
 6HJ~Q :+,33/(  UHIOHMDQ SURFHVRV GH DXWRRUJDQL]DFLyQ TXH WHVWLPRQLDQ ODV
FDGHQDVGHPDUPLWDVORVVXUFRV\ODVFDtGDVGHERORV(OpluckingGHVJDMDPLHQWRFDtGDGHEORTXHV
\ OD DEUDVLyQ IOXYLDO FDYLGDGHV LQWHUDFW~DQ ORFDOPHQWH /D DFFLyQ GHO SOXFNLQJ IDYRUHFH OD
VHSDUDFLyQGHOIOXMRGHDJXD\ODIRUPDFLyQGHYyUWLFHVWXUEXOHQWRV/DHYROXFLyQGHODVPDUPLWDV
LQWHUILULHQGRHQWUHVtIDYRUHFHHOplucking&RP3HUV'H8f$$/9$5(=
 /DV VHFFLRQHV HQ HVFDOyQ GDQ OXJDU D OD H[LVWHQFLD GH WHUUD]DV URFRVDV HOHYDGDV FRQ
UHVSHFWR DO FDQDO HQ ODV TXH VH FRQVHUYDQ PDUPLWDV GH HURVLyQ GH ERUGH GHSyVLWRV \
HVSHOHRWHPDVGHILQLHQGRDVtSDOHRQLYHOHVDLVODGRVVREUHHOFDQDODFWLYR
 /DHURVLyQ UHPRQWDQWHHVWi OLPLWDGDSRUQLYHOHVGHEDVH ORFDOHQ OD URFDHURVLRQDGD
:+,33/(HWDO6LQHPEDUJRHO UHOOHQRGHPDUPLWDVSRUEORTXHVFDtGRVGD OXJDUD
VDOWRVGHDJXDQRHVWUXFWXUDOHVSHURTXHORFDOPHQWHFRQOOHYDQXQFDPELRHQHOJUDGLHQWH\HQ
ODUHIHUHQFLDGHOQLYHOGHEDVH
 5,&+$5'621	 &$5/,1*  GHILQHQ ODV IRUPDV HURVLYDV HQ IXQFLyQ GH OD
HVFDODGHREVHUYDFLyQ(QPHVRPDFURHVFDODORVFDQDOHVFRQSDUHGHVRQGXODGDVIRUPDGRV
SRU HO FUHFLPLHQWR \ OD FRDOHVFHQFLD GH PDUPLWDV DQWHV GH XQ knickpoint SUHVHQWDQ VHULHV
OLQHDOHV GH IRUPDV TXH WLHQHQ FRUUHVSRQGHQFLD HQ DPEDV SDUHGHV (Q PHVRPLFUR HVFDOD
GHILQHQODVIRUPDVVLJXLHQWHVDGHPDVGHPDUPLWDVDELHUWDVWLSR³half´RFHUUDGDV*ROSHVGH
JXELD Vcallops ripple-like forms HQ ORVPiUJHQHV GHO FDQDO PDUFDV GH SHUFXVLyQ scour
onglets VXUFRV furrows GH SODQWD HOtSWLFD SRFR SURIXQGRV SHTXHxRV FDQDOHV VLQXRVRV
runnelsTXHFRQHFWDQORVSXQWRVPiVEDMRVGHODURFDH[FDYDGD\GLYHUVLILFDQIOXMRVGHDJXD
HQWUH ORV UHVDOWHV URFRVRV ORV VXUFRV ODV SHTXHxDV PDUPLWDV \ ORV scour HQ pSRFD VHFD
UHWLHQHQDJXDJUDYDV\DUHQDVIRUPDVFRQSHUILOHQKHUUDGXUDflutesFDYLGDGHVFRQSODQWD
SDUDEyOLFD QR FHUUDGDV \ SHTXHxDV GHSUHVLRQHV VLQ SDUHGHV YHUWLFDOHV saucer-shaped 
depressions&RP3HUV'H8f$$/9$5(=
 7RGDVHVWDVIRUPDVHVWiQDVRFLDGDVFRQIOXMRVHQUpJLPHQWXUEXOHQWR9(1',77,HWDO
 PHGLDQWH $'&3 Acoustic Doppler current profiler HIHFW~DQ XQ HVWXGLR
WULGLPHQVLRQDOGHODHVWUXFWXUDGHORVIOXMRVTXHFLUFXODQHQXQFDxyQURFRVR$PHGLGDGHTXH
HO DJXDHQWUDHQHO FDxyQXQQ~FOHRGHDOWDYHORFLGDG VLJXH OD VXSHUILFLHGHO OHFKR URFRVR
SURYRFDQGRXQDLQYHUVLyQHQHOJUDGLHQWHGHYHORFLGDGFRQDOWDVYHORFLGDGHVFHUFDGHOOHFKR
\EDMDVYHORFLGDGHVHQODVXSHUILFLHGHOIOXMR6HSURGXFHQFRUULHQWHVDVFHQGHQWHV\FRQWUDODV
SDUHGHV GHO FDxyQ GLYHUJHQWHV FHUFD GHO OHFKR DO WLHPSR TXH VH GHILQHQ IOXMRV FLUFXODUHV
FRQWUDFRUULHQWH/DV HVWUXFWXUDV GH IOXMR UHVXOWDQWHV GHVDUUROODQSURIXQGRV scour HQ HO VXHOR
URFRVRGHOFDQDODO WLHPSRTXHRULJLQDQODVREUHH[FDYDFLyQEDVDOGHODVSDUHGHVGHOFDxyQ
(VWRSURSRUFLRQDXQPHFDQLVPRSDUDDPSOLDUHQDQFKRDOFDQDODOWLHPSRTXHEDUUHODEDVH
GHODVSDUHGHVYHUWLFDOHVTXHGHILQHQHOFDxyQPDQWHQLpQGRODVOLPSLDVGHFODVWRV\UHVtGXRV
 +D\TXHVHxDODUTXHDGLIHUHQFLDGHXQFXUVRVXSHUILFLDOHOSDVDMHWUDEDMDVJ~QHOQLYHO
GH FDUJD GHO HPEDOVH \ GHO DFXtIHUR ELHQ FRPR FDQDO DELHUWR UpJLPHQ YDGRVR VHFFLyQ
KLGUiXOLFDQROOHQDELHQFRPRFRQGXFWRDVHFFLyQOOHQD
 /D HVWLPDFLyQ GHO UDGLR KLGUiXOLFR \ SURIXQGLGDG KLGUiXOLFD HQ IXQFLyQ GH ODV
GLPHQVLRQHVWRSRJUiILFDVGHORVSDVDMHV\GHORVFDXGDOHVPHGLRVSRUSHUtRGRGHWHUPLQDQTXH
HQ VX IDVHGH FDQDO DELHUWR SUHGRPLQDXQ UpJLPHQGH IOXMR VXSHUFUtWLFR Q~PHURGH)URXGH
PHQRU  TXH \ WXUEXOHQWR&XDQGR HO SDVDMH IXQFLRQD FRPRFRQGXFWR D VHFFLyQ OOHQD ODV
JUDQGHV WXUEXOHQFLDVVHFLUFXQVFULEHQDOFDQDOGHVXSHUILFLH(QHVWHFDVRKDQGHH[LVWLUGRV
GRPLQLRVGHFLUFXODFLyQGLIHUHQFLDGRVXQRPX\UiSLGR\YLROHQWRHQVXSHUILFLH\RWURPiV
OHQWR\FRQILQDGRDWUDYpVGHODFXHYDVXPHUJLGD\TXHLPLWDUtDXQUpJLPHQIUHiWLFR


 1R VH KDQ LGHQWLILFDGR DSRUWHV VHFXQGDULRV UHSUHVHQWDWLYRV(Q VXSHUILFLH H[LVWH GRV
SHTXHxRVPDQDQWLDOHVGHHVFDVRDSRUWHYLVLEOHVHQVXSHUILFLH$PERVHQODVSUR[LPLGDGHVGHO
HVFDOyQHVWUXFWXUDOTXHGLYLGHORVVHFWRUHVSumidero – Gigantes(QVXSHUILFLHVHPDQLILHVWDQ
FRPR SHTXHxDV HVFRUUHQWtDV VREUH OD VXSHUILFLH URFRVD GH OD YHUWLHQWH %DMR WLHUUD VRQ
SHTXHxRVJRWHRVRHVFRUUHQWtDTXHVLJXHQORVPLVPRVSODQRVHVWUXFWXUDOHVTXHHQVXSHUILFLH
 7DPELpQ ORV HVFDVRV FRQMXQWRV GH HVSHOHRWHPDV ORFDOL]DGRV HVWiQ DVRFLDGRV D
LQILOWUDFLRQHVUHODFLRQDGDVFRQGLVFRQWLQXLGDGHVVXEKRUL]RQWDOHV(ODFFHVRDHVWRVGHSyVLWRV
VRODPHQWHSXHGHKDFHUVHHQSHUtRGRHVWLYDOFXDQGRODFXHYDQRHVWiVXPHUJLGD

 )RUPDVGHSRVLFLRQDOHV'HSyVLWRV\QHRPLQHUDOL]DFLRQHV
 /RVSURFHVRVGHSRVLFLRQDOHVVRQPDQLILHVWDPHQWHLQFRPSDWLEOHVFRQORVPRYLPLHQWRV
GH DJXD GH HOHYDGD HQHUJtD 5HOOHQDQGR ODV JUDQGHV PDUPLWDV SULQFLSDOPHQWH HQ QLYHOHV
HOHYDGRVDSDUHFHQGHSyVLWRVGHFDQWRV URGDGRVGHGLYHUVR WDPDxR\DUHQDV(QJHQHUDO ORV
SDVDMHVPXHVWUDQODVXSHUILFLHURFRVDYLVLEOH
 'HIRUPDDLVODGDGyQGHORVEORTXHVDFW~DQGHWUDPSDUHWHQLHQGRPDWHULDOHVDUUDVWUDGRV
SRU HO DJXD SXHGHQ OOHJDU D SURGXFLUVH DFXPXODFLRQHV RFDVLRQDOHV GH FDQWRV URGDGRV GH
SHTXHxRWDPDxR\JUDYDV\TXHGDQRULJHQDIDOVRVSLVRV
 /RVHVFDVRVFRQMXQWRVGHHVSHOHRWHPDVORFDOL]DGRVVRQUHWD]RVGHGHSyVLWRVGHSLJRWLWD
GHVWUXLGRV GH SHTXHxD SRWHQFLD \ H[WHQVLyQ JHQHUDOPHQWH DLVODGRV FRQ UHVSHFWR DO FXUVR
SULQFLSDOYHUILJXUD/DSUHVHUYDFLyQGHDOJXQRVGHHVWRVGHSyVLWRVSDUHFHDVRFLDGDDOD
UiSLGDLQXQGDFLyQGHOFDxyQSRUORTXHHOGHSyVLWRSDVDUiSLGDPHQWHGHHVWDUH[SXHVWRDODLUH
DHVWDUVXPHUJLGRHQUpJLPHQSVHXGRIUHiWLFRVHFFLyQKLGUiXOLFDOOHQDVLQYHUVHVRPHWLGRD
XQYLROHQWRUpJLPHQYDGRVRWXUEXOHQWRJUDQGHVFDXGDOHVDVHFFLyQQROOHQD
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


 *pQHVLV\HYROXFLyQGHODFXHYD
 (O HOHPHQWR TXH UHDOPHQWH LQIOX\H HQ OD IRUPDFLyQ GHO FXUVR VXEWHUUiQHR HV OD
HVWUXFWXUD VXE\DFHQWH FX\RV SODQRV GH GHELOLGDG GHWHUPLQDQ GyQGH VH YD D GHVDUUROODU
SUHIHUHQWHPHQWHHOGUHQDMH
 6HWUDWDGHXQFXUVRHQURFDGHFDQDO~QLFRTXHVHHQFDMDSRUHURVLyQGLIHUHQFLDOGH
ODVGLVFRQWLQXLGDGHVVXEYHUWLFDOHV\TXHHQHVWHFDVRSDUHFHQFRLQFLGLUFRQODLQWHUVHFFLyQGH
ODVHVWUXFWXUDVGHODMDVGHGRVGRPRVDG\DFHQWHV\FRQYHUJHQWHVHQHOYDOOH(OFXUVRPXHVWUD
FODUDLQIOXHQFLD\DGDSWDFLyQGHODVIRUPDVGHHURVLyQ\SDVDMHVDHVWDVIUDFWXUDVYHUWLFDOHV
 /RVSODQRVGHH[IROLDFLyQTXHGHILQHQODHVWUXFWXUDGHODMDVSUHVHQWDQXQEX]DPLHQWR
YDULDEOHFRQWHQGHQFLDDYHUWLFDOL]DUVHHQHOSHUtPHWURGHOGRPRHQVXFRQYHUJHQFLDDOFDQDO
\HQWRUQRDHOORVVHGHILQHQWHUUD]DVURFRVDVHVFDORQDGDVHQODYHUWLHQWH
 /DLQFLVLyQYHUWLFDOGDRULJHQDXQFDxyQSHURQRIRUPDODFXHYD(OVLVWHPDVHIRUPD
SRUODFRQMXQFLyQGHGLYHUVRVSURFHVRVTXHVLQWHWL]DPRVFRPRVLJXH


)LJXUD(VSHOHRWHPDVGHSLJRWLWDD3HTXHxDFRODGDHQEl TronoVHFWRUSumideroEGHSyVLWRDLVODGRHQ
Boca AradelasVHFWRUSurgenciaFGHSyVLWRHQ"-4ºC" VHFWRUGigantesGGHWDOOHGHOGHSyVLWRGH"-4ºC"
/DFRODGDIRVLOL]DEDVXSHUILFLHVHURVLRQDGDVSUHYLDPHQWH


 )RUPDFLyQGHXQYDOOHGHSDUHGHVPD\RUPHQWHYHUWLFDOHVGHELGRDODLQFLVLyQGHOUtR
$YLDHQHO VXVWUDWR URFRVR in situGyQGHVHGHVDUUROODQDGHPiV ODVJUDQGHVPDUPLWDV
PGHSURIXQGLGDG\PGHGLiPHWUR(VWHGHVDUUROORGHDOLQHDFLRQHVGHJUDQGHV
PDUPLWDV FRQOOHYD XQ UpJLPHQ WXUEXOHQWR TXH KD GH GDUVH HQ XQD IDVH GH
IXQFLRQDPLHQWR FRPR FDQDO DELHUWR /D LQFLVLyQ YHUWLFDO GHO$YLD SRGUtD KDEHU VLGR
IDYRUHFLGD SRU HO OHYDQWDPLHQWR JHQHUDOL]DGR GH *DOLFLD GXUDQWH HO 3DOHyJHQR
9,'$/520$1,HWDO\TXHWDPELpQSDUHFHKDEHULQIOXLGRHQHOGHVDUUROOR
GHRWURVVLVWHPDVGHFXHYDVJDOOHJRV
 (O FDxyQ VH FXEUH GHELGR D OD FDtGD GH JUDQGHV EORTXHV SURYHQLHQWHV GH DPEDV
YHUWLHQWHV(VWRGDOXJDUDYDULRVFDPELRVLPSRUWDQWHV
 0XFKDV GH ODV HVWUXFWXUDV VXEWHUUiQHDV VXE\DFHQWHV FRQMXQWRV GH PDUPLWDV
VRFDYDPLHQWRV \ FDYLGDGHV HQ OD EDVH GHO HVFDUSH SDVDQ D HVWDU VROLFLWDGDV D
WUDFFLyQ\SRUHVIXHU]RVFRUWDQWHVFRQODFRQVLJXLHQWHPHUPDHQODUHVLVWHQFLDGHOD
URFD  GH OD UHVLVWHQFLD D FRPSUHVLyQ VLPSOH (VWR DFDED RULJLQDQGR
GHVSOD]DPLHQWRVDIDYRUGHORVSODQRVGHURWXUDTXHJHQHUDOPHQWHFRLQFLGHQFRQ
SODQRVGHH[IROLDFLyQ\GLVFRQWLQXLGDGHVSODQDUHVVXEKRUL]RQWDOHVORTXHFRQOOHYD
ODURWXUDGHIRUPDV\ODDSDULFLyQGHFRODSVRVDSDUHQWHPHQWHGHiPELWRORFDO
 (VWRVFRODSVRVPRGLILFDQODFRWDGHFLUFXODFLyQGHOFXUVRVXEWHUUiQHRHOHYiQGROD
FRQ UHVSHFWR DO IRQGR GHO FDQDO OR TXH PRGLILFD ORFDOPHQWH HO JUDGLHQWH
KLGUiXOLFR
 8QDYH]FXELHUWRHOFDxyQVHVXFHGHUiQHSLVRGLRVGHIXQFLRQDPLHQWRFRPRFDQDO
DELHUWR UpJLPHQ YDGRVR PDQWHQLHQGR IOXMRV WXUEXOHQWRV VXSHUFUtWLFRV FRQ
SHUtRGRVGHFLUFXODFLyQSVHXGRIUHiWLFDFRQXQDGLQiPLFDPX\GLIHUHQWH
 /DVREVWUXFFLRQHV ORFDOHV GHO FDQDO SHUR VREUH WRGR OD FRQVWUXFFLyQGHO HPEDOVH GH
$OEDUHOORV KDQ PRGLILFDGR HO QLYHO GH EDVH ORFDOPHQWH \ FRQVHFXHQWHPHQWH HO
JUDGLHQWH KLGUiXOLFR$ QLYHO WHyULFR OD FDSDFLGDG GH GUHQDMH GHO FDQDO LQWHUSUHWDGR
FRPRXQDIUDFWXUDHVWRHVHOFDXGDOYROXPpWULFRRIOXMRDWUDYpVGHODGLVFRQWLQXLGDG
HQ UpJLPHQ ODPLQDU HV SURSRUFLRQDO DO JUDGLHQWH KLGUiXOLFR \  D OD VHFFLyQ 612:
  (VWD SpUGLGD GH FDSDFLGDG  FRQOOHYD HO GHVERUGH GHO PLVPR D WUDYpV GH OD
HVWUXFWXUD \ UHG GH EORTXHV UHDFWLYDQGR DVt ORV QLYHOHV IyVLOHV PiV HOHYDGRV FRQ
UHVSHFWRDOIRQGRGHOFDQDOORTXHDGHPiVHURVLRQDORVGHSyVLWRVDQWLJXRVDVRFLDGRV
(VWHGHVERUGH\UHDFWLYDFLyQVHYHSRWHQFLDGRFRQODOOHJDGDGHDYHQLGDV

Capítulo 4. LOS GRANDES SISTEMAS DE CUEVAS EN GRANITOS DE LA PENÍNSULA  IBÉRICA
306 307



 *pQHVLV\HYROXFLyQGHODFXHYD
 (O HOHPHQWR TXH UHDOPHQWH LQIOX\H HQ OD IRUPDFLyQ GHO FXUVR VXEWHUUiQHR HV OD
HVWUXFWXUD VXE\DFHQWH FX\RV SODQRV GH GHELOLGDG GHWHUPLQDQ GyQGH VH YD D GHVDUUROODU
SUHIHUHQWHPHQWHHOGUHQDMH
 6HWUDWDGHXQFXUVRHQURFDGHFDQDO~QLFRTXHVHHQFDMDSRUHURVLyQGLIHUHQFLDOGH
ODVGLVFRQWLQXLGDGHVVXEYHUWLFDOHV\TXHHQHVWHFDVRSDUHFHQFRLQFLGLUFRQODLQWHUVHFFLyQGH
ODVHVWUXFWXUDVGHODMDVGHGRVGRPRVDG\DFHQWHV\FRQYHUJHQWHVHQHOYDOOH(OFXUVRPXHVWUD
FODUDLQIOXHQFLD\DGDSWDFLyQGHODVIRUPDVGHHURVLyQ\SDVDMHVDHVWDVIUDFWXUDVYHUWLFDOHV
 /RVSODQRVGHH[IROLDFLyQTXHGHILQHQODHVWUXFWXUDGHODMDVSUHVHQWDQXQEX]DPLHQWR
YDULDEOHFRQWHQGHQFLDDYHUWLFDOL]DUVHHQHOSHUtPHWURGHOGRPRHQVXFRQYHUJHQFLDDOFDQDO
\HQWRUQRDHOORVVHGHILQHQWHUUD]DVURFRVDVHVFDORQDGDVHQODYHUWLHQWH
 /DLQFLVLyQYHUWLFDOGDRULJHQDXQFDxyQSHURQRIRUPDODFXHYD(OVLVWHPDVHIRUPD
SRUODFRQMXQFLyQGHGLYHUVRVSURFHVRVTXHVLQWHWL]DPRVFRPRVLJXH


)LJXUD(VSHOHRWHPDVGHSLJRWLWDD3HTXHxDFRODGDHQEl TronoVHFWRUSumideroEGHSyVLWRDLVODGRHQ
Boca AradelasVHFWRUSurgenciaFGHSyVLWRHQ"-4ºC" VHFWRUGigantesGGHWDOOHGHOGHSyVLWRGH"-4ºC"
/DFRODGDIRVLOL]DEDVXSHUILFLHVHURVLRQDGDVSUHYLDPHQWH


 )RUPDFLyQGHXQYDOOHGHSDUHGHVPD\RUPHQWHYHUWLFDOHVGHELGRDODLQFLVLyQGHOUtR
$YLDHQHO VXVWUDWR URFRVR in situGyQGHVHGHVDUUROODQDGHPiV ODVJUDQGHVPDUPLWDV
PGHSURIXQGLGDG\PGHGLiPHWUR(VWHGHVDUUROORGHDOLQHDFLRQHVGHJUDQGHV
PDUPLWDV FRQOOHYD XQ UpJLPHQ WXUEXOHQWR TXH KD GH GDUVH HQ XQD IDVH GH
IXQFLRQDPLHQWR FRPR FDQDO DELHUWR /D LQFLVLyQ YHUWLFDO GHO$YLD SRGUtD KDEHU VLGR
IDYRUHFLGD SRU HO OHYDQWDPLHQWR JHQHUDOL]DGR GH *DOLFLD GXUDQWH HO 3DOHyJHQR
9,'$/520$1,HWDO\TXHWDPELpQSDUHFHKDEHULQIOXLGRHQHOGHVDUUROOR
GHRWURVVLVWHPDVGHFXHYDVJDOOHJRV
 (O FDxyQ VH FXEUH GHELGR D OD FDtGD GH JUDQGHV EORTXHV SURYHQLHQWHV GH DPEDV
YHUWLHQWHV(VWRGDOXJDUDYDULRVFDPELRVLPSRUWDQWHV
 0XFKDV GH ODV HVWUXFWXUDV VXEWHUUiQHDV VXE\DFHQWHV FRQMXQWRV GH PDUPLWDV
VRFDYDPLHQWRV \ FDYLGDGHV HQ OD EDVH GHO HVFDUSH SDVDQ D HVWDU VROLFLWDGDV D
WUDFFLyQ\SRUHVIXHU]RVFRUWDQWHVFRQODFRQVLJXLHQWHPHUPDHQODUHVLVWHQFLDGHOD
URFD  GH OD UHVLVWHQFLD D FRPSUHVLyQ VLPSOH (VWR DFDED RULJLQDQGR
GHVSOD]DPLHQWRVDIDYRUGHORVSODQRVGHURWXUDTXHJHQHUDOPHQWHFRLQFLGHQFRQ
SODQRVGHH[IROLDFLyQ\GLVFRQWLQXLGDGHVSODQDUHVVXEKRUL]RQWDOHVORTXHFRQOOHYD
ODURWXUDGHIRUPDV\ODDSDULFLyQGHFRODSVRVDSDUHQWHPHQWHGHiPELWRORFDO
 (VWRVFRODSVRVPRGLILFDQODFRWDGHFLUFXODFLyQGHOFXUVRVXEWHUUiQHRHOHYiQGROD
FRQ UHVSHFWR DO IRQGR GHO FDQDO OR TXH PRGLILFD ORFDOPHQWH HO JUDGLHQWH
KLGUiXOLFR
 8QDYH]FXELHUWRHOFDxyQVHVXFHGHUiQHSLVRGLRVGHIXQFLRQDPLHQWRFRPRFDQDO
DELHUWR UpJLPHQ YDGRVR PDQWHQLHQGR IOXMRV WXUEXOHQWRV VXSHUFUtWLFRV FRQ
SHUtRGRVGHFLUFXODFLyQSVHXGRIUHiWLFDFRQXQDGLQiPLFDPX\GLIHUHQWH
 /DVREVWUXFFLRQHV ORFDOHV GHO FDQDO SHUR VREUH WRGR OD FRQVWUXFFLyQGHO HPEDOVH GH
$OEDUHOORV KDQ PRGLILFDGR HO QLYHO GH EDVH ORFDOPHQWH \ FRQVHFXHQWHPHQWH HO
JUDGLHQWH KLGUiXOLFR$ QLYHO WHyULFR OD FDSDFLGDG GH GUHQDMH GHO FDQDO LQWHUSUHWDGR
FRPRXQDIUDFWXUDHVWRHVHOFDXGDOYROXPpWULFRRIOXMRDWUDYpVGHODGLVFRQWLQXLGDG
HQ UpJLPHQ ODPLQDU HV SURSRUFLRQDO DO JUDGLHQWH KLGUiXOLFR \  D OD VHFFLyQ 612:
  (VWD SpUGLGD GH FDSDFLGDG  FRQOOHYD HO GHVERUGH GHO PLVPR D WUDYpV GH OD
HVWUXFWXUD \ UHG GH EORTXHV UHDFWLYDQGR DVt ORV QLYHOHV IyVLOHV PiV HOHYDGRV FRQ
UHVSHFWRDOIRQGRGHOFDQDOORTXHDGHPiVHURVLRQDORVGHSyVLWRVDQWLJXRVDVRFLDGRV
(VWHGHVERUGH\UHDFWLYDFLyQVHYHSRWHQFLDGRFRQODOOHJDGDGHDYHQLGDV

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
&DStWXOR
9DORUHVQDWXUDOHV\SDWULPRQLDOHV
DVRFLDGRV

 (VWH FDStWXOR VH FHQWUD HQ HO SDWULPRQLR QDWXUDO \ FXOWXUDO PDWHULDO DVRFLDGR D ODV
FDYLGDGHV HQ JUDQLWRV 6H KD GLYLGLGR HQ GRV SDUWHV (Q OD SULPHUD SDUWH UHDOL]DPRV XQD
VtQWHVLVGHORVYDORUHVQDWXUDOHV\SDWULPRQLDOHVSUHVHQWHVHQODVFDYLGDGHVHQURFDVSOXWyQLFDV
HVWXGLDGDVHQOD3HQtQVXOD,EpULFD'HQWURGHHVWRVYDORUHVQDWXUDOHVFRQVLGHUDPRVSRUXQODGR
ODELRWDELRGLYHUVLGDGIDXQDYHJHWDFLyQ\KiELWDWSUHVHQWHV\SRURWURODGRHOSDWULPRQLR
JHROyJLFRGHVWDFDQGRHVSHFLDOPHQWHORVQHRPLQHUDOHVGHFXHYD\HVSHOHRWHPDV<GHQWURGH
ORVYDORUHVFXOWXUDOHVVLQPHQRVSUHFLDUWRGRORUHODWLYRDSDWULPRQLRFXOWXUDOLQPDWHULDOQRV
FHQWUDPRV HVSHFtILFDPHQWH HQ HO SDWULPRQLR FXOWXUDO PDWHULDO SULQFLSDOPHQWH \DFLPLHQWRV
DUTXHROyJLFRV\SDOHRQWROyJLFRV(VXQFDStWXORGHVtQWHVLVFRQHOTXHVHSUHWHQGHKDFHUXQD
SXHVWDHQYDORUGHODVFXHYDVGHOSDWULPRQLRDVRFLDGRDXQPHGLRUHODWLYDPHQWHGHVFRQRFLGRH
LQpGLWR
 /DVHJXQGDSDUWHGHOFDStWXORVLQWHWL]D\HYDO~DGHULHVJRVSUHVHQWHVHQHVWHWLSRGHFXHYDV
(VWH DQiOLVLV WLHQH SRU REMHWR FRQFUHWDU ORV ULHVJRV IXQGDPHQWDOHV H LQWUtQVHFRV D ORV JUDQGHV
VLVWHPDVHQJUDQLWRVSHQVDQGRHQXQDSRWHQFLDOH[SORWDFLyQWXUtVWLFDFXOWXUDORFLHQWtILFDGHHVWDV
FDYLGDGHV\GHVXVUHFXUVRVDVRFLDGRV$GHPiVHOKHFKRGHTXHHVWHWLSRGHIRUPDFLRQHVQRKD\DQ
VLGR WHQLGDV HQ FXHQWD GD OXJDU D TXH FLHUWRV IDFWRUHV GH ULHVJR SDVHQ FRPSOHWDPHQWH
GHVDSHUFLELGRV

/DVFXHYDVHQJUDQLWRV\VXELRWD
 6RQ QXPHURVDV ODV HVSHFLHV TXH KDELWDQ ODV FXHYDV \ VLVWHPDV HQ JUDQLWRV 6H
UHODFLRQDQ ODV HVSHFLHV PiV VLJQLILFDWLYDV LGHQWLILFDGDV LGHQWLILFDFLyQ UHDOL]DGD SRU ;XU[R
*DJR±FROHFWLYR$;(1$FRP3HUVGHQWURGHORVVLVWHPDVHVWXGLDGRV(VWDUHODFLyQ
QRH[KDXVWLYDSUHWHQGH~QLFDPHQWHPRVWUDUODGLYHUVLGDGSUHVHQWHHQHVWDVFXHYDV
x )LOR&KRUGDWD
Օ  &ODVH0DPPDOLD
ԙ  2UGHQ&KLURSWHUD
x )DPLOLD5KLQRORSKLGDH
Օ  0XUFLpODJRGHKHUUDGXUDJUDQGH5KLQRORSKXVIHUUXQHTXLQXP
ԙ  6LVWHPDGH$7UDSD\2)ROyQ
Օ  &ODVH$QSKLELD
ԙ  2UGHQ$QXUD
x )DPLOLD5DQLGDH
Օ  5DQDSDWLODUJD5DQDLEHULFD
ԙ  6LVWHPDGH$7UDSD
Օ  5DQDEHUPHMD5DQDWHPSRUDULD
ԙ  6LVWHPD7URQFHGD

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
x )DPLOLD%XIRQLGDH
Օ  6DSRFRP~Q%XIREXIR
ԙ  6LVWHPDGH$7UDSD
ԙ  2UGHQ&DXGDWD
x )DPLOLD6DODPDQGULGDH
Օ  6DODPDQGUD6DODPDQGUDVDODPDQGUD
ԙ  6LVWHPDGH$7UDSD\VLVWHPDGH2)ROyQ
Օ  6DODPDQGUDUDELODUJD&KLRJORVVDOXVLWDQLFD
ԙ  6LVWHPDGH$7UDSD7URQFHGD\2)ROyQ
Օ  7ULWyQMDVSHDGR7ULWXUXVPDUPRUDWXV
ԙ  6LVWHPDGH$7UDSD
Օ  &ODVH6DXURSVLD
ԙ  2UGHQ6TXDPDWD
x )DPLOLD&ROXEULGDGH
Օ  &XOHEUDYLSHULQD1DWUL[PDXUD
ԙ  6LVWHPDGH$7UDSD2)ROyQ\$OEDUHOORV
Օ  &ODVH$FWLQRSWHU\JLL
ԙ  2UGHQ6DOPRQLIRUPHV
x )DPLOLD6DOPRQLGDH
Օ  7UXFKDFRP~Q6DOPRWUXWWD
ԙ  6LVWHPDGH$OEDUHOORV
x )LOR$UWKURSRGD
Օ  &ODVH$UDFKQLGD
ԙ  2UGHQ2SLOLRQHV
x )DPLOLD,VFK\URSVDOLGLGDH
Օ  ,VFK\URSVDOLVKLVSDQLFD
ԙ  6LVWHPDGH$7UDSD2)ROyQ7URQFHGD\VLVWHPDGH$OEDUHOORV
x )LOR$QQHOLGD
Օ  &ODVH&OLWHOODWD
ԙ  2UGHQ$UK\QFKREGHOOLGD
x )DPLOLD+DHPRSLGDH
Օ  6DQJXLMXHOD+DHPRSLVVDQJXLVXJD""""
ԙ  6LVWHPDGH$7UDSD2)ROyQ\VLVWHPDGH$OEDUHOORV





)LJXUD)RWRJUDItD DSalamandra salamandra ENatrix maura FTriturus marmoratus G MXYHQLOGH
Rana iberica H Chioglossa lusitanicD I Ischyropsalis hispanicD J Rhinolophus ferrunequinum  K
Schistostega pennata R PXVJR OXPLQRVRV ]RQDV YHUGH IRVIRULWR VREUH ODV SDUHGHV GH OD FXHYD )RWRJUDItDV
UHDOL]DGDV SRU 5HLQDOGR &RVWDV \ 0DUFRV 9DTXHLUR -DYLHU ,JOHVLDV ;XU[R *DJR \ 0DQXHO -HV~V )XHQWHWDMD
GXUDQWHXQDFDPSDxDGHLQYHQWDULDGRGHDQILELRVSDUDHOSUR\HFWR6+$5(

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
x )DPLOLD%XIRQLGDH
Օ  6DSRFRP~Q%XIREXIR
ԙ  6LVWHPDGH$7UDSD
ԙ  2UGHQ&DXGDWD
x )DPLOLD6DODPDQGULGDH
Օ  6DODPDQGUD6DODPDQGUDVDODPDQGUD
ԙ  6LVWHPDGH$7UDSD\VLVWHPDGH2)ROyQ
Օ  6DODPDQGUDUDELODUJD&KLRJORVVDOXVLWDQLFD
ԙ  6LVWHPDGH$7UDSD7URQFHGD\2)ROyQ
Օ  7ULWyQMDVSHDGR7ULWXUXVPDUPRUDWXV
ԙ  6LVWHPDGH$7UDSD
Օ  &ODVH6DXURSVLD
ԙ  2UGHQ6TXDPDWD
x )DPLOLD&ROXEULGDGH
Օ  &XOHEUDYLSHULQD1DWUL[PDXUD
ԙ  6LVWHPDGH$7UDSD2)ROyQ\$OEDUHOORV
Օ  &ODVH$FWLQRSWHU\JLL
ԙ  2UGHQ6DOPRQLIRUPHV
x )DPLOLD6DOPRQLGDH
Օ  7UXFKDFRP~Q6DOPRWUXWWD
ԙ  6LVWHPDGH$OEDUHOORV
x )LOR$UWKURSRGD
Օ  &ODVH$UDFKQLGD
ԙ  2UGHQ2SLOLRQHV
x )DPLOLD,VFK\URSVDOLGLGDH
Օ  ,VFK\URSVDOLVKLVSDQLFD
ԙ  6LVWHPDGH$7UDSD2)ROyQ7URQFHGD\VLVWHPDGH$OEDUHOORV
x )LOR$QQHOLGD
Օ  &ODVH&OLWHOODWD
ԙ  2UGHQ$UK\QFKREGHOOLGD
x )DPLOLD+DHPRSLGDH
Օ  6DQJXLMXHOD+DHPRSLVVDQJXLVXJD""""
ԙ  6LVWHPDGH$7UDSD2)ROyQ\VLVWHPDGH$OEDUHOORV





)LJXUD)RWRJUDItD DSalamandra salamandra ENatrix maura FTriturus marmoratus G MXYHQLOGH
Rana iberica H Chioglossa lusitanicD I Ischyropsalis hispanicD J Rhinolophus ferrunequinum  K
Schistostega pennata R PXVJR OXPLQRVRV ]RQDV YHUGH IRVIRULWR VREUH ODV SDUHGHV GH OD FXHYD )RWRJUDItDV
UHDOL]DGDV SRU 5HLQDOGR &RVWDV \ 0DUFRV 9DTXHLUR -DYLHU ,JOHVLDV ;XU[R *DJR \ 0DQXHO -HV~V )XHQWHWDMD
GXUDQWHXQDFDPSDxDGHLQYHQWDULDGRGHDQILELRVSDUDHOSUR\HFWR6+$5(

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

)LJXUD )RWRJUDItD D RSLORQHGHJUDQ WDPDxR HQ HO VLVWHPDGHA Trapa E DGXOWR GH5DQD LEHULFD F
KRQJRSRVLEOHPHQWHGHODGLYLVLyQ%DVLGLRP\FRWDORFDOL]DGRHQODEDVHGHPozo IHQHOVLVWHPDGHA TrapaG
/XFLyQFXOHEULOODGHFULVWDOWDPELpQOODPDGDORFDOPHQWHOLVFDQ]R/RFDOL]DGRHQOD]RQDSURIXQGDGHODGROLQD
GHA Trapa H HVFRUSLyQ GH DJXD ORFDOL]DGR HQ OD SR]D IRUPDGD HQ HO VLIyQ GH ODCascada GHO Folón I
1RWRQHFWD backswimmer ORFDOL]DGR HQ HO VLIyQ GH OD Cascada GH O Folón )RWRJUDItDV 5 &RVWDV \ 0
9DTXHLUR



 (QHOVLVWHPDGH/DV3RWUDV\SDUDMHVFROLQGDQWHVDOD5LYHUDGHO%URQFR(O5LQFyQ
/D=DU]D)XHQWH9LHMD/$-DEDOLQD/DV0RKHGDV\(O+LQRMDO6$1&+(=$/&Ï1FRP
3HUV  KD LGHQWLILFDGR FXDWUR WLSRV GH TXLUySWHURV 0XUFLpODJR FRP~Q R PXUFLpODJR
HQDQR 3LSLVWUHOOXVSLSLVWUHOOXVPXUFLpODJRGHFXHYD 0LQLRSWHUXV VFKUHLEHUVLLPXUFLpODJR
JUDQGH GH KHUUDGXUD 5KLQRORSKXV IHUUXPHTXLQXP PXUFLpODJR PHGLDQR GH KHUUDGXUD
5KLQRORSKXV PHKHO\L \ PXUFLpODJR SHTXHxR GH KHUUiGXUD 5KLQRORSKXV KLSSRVLGHURV
$VRFLDGRVDGHPiVDHVWRVVLVWHPDVLGHQWLILFDQ
 0XVJRV 'LFUDQRZHLVLD FLUUDWD +\SQXP FXSUHVVLIRUPH 6FKLVWLGLXP FRQIHUWXP
=\JRGRQ FRQRLGHXV *ULPPLD DQRGRQ $QGUHDHD URWKLL 3RKOLD DQQRWLQD *ULPPLD
RUELFXODULV6\QWULFKLDUXUDOHV
 /tTXHQHV ;DQWKRULD SDULHWLQD (YHUQLD SUXQDVWUL ;DQWKRULD SDULHWLQD ;DQWKRULD
FDOFLFROD)ODYRSDUPHOLDFDSHUDWD'LSORVFKLVWHVRFHOODWXV&ROOHPDFULVSXP
 3ODQWDVDVRFLDGDVDORVVLVWHPDVHQJUDQLWRV$VSOHQLXPELOORWLL$VSOHQLXPFHWHUDFK
$VSOHQLXP WULFKRPDQHV VXEVS &XDGULYDOHQV &KHLODQWKHV KLVSDQLFD R &KHLODQWKHV
WLQDHL &KHLODQWKHV PDGHUHQVLV 3KDJQDORQ VD[DWLOH 5XPH[ LQGXUDWXV 'LDQWKXV
OXVLWDQXV'LJLWDOLVWKDSVL6HGXPKLUVXWXPVXEVS+LUVXWXP8PELOLFXVUXSHVWULV
 'HQWURGHOELRWDDVRFLDGRDODVFXHYDVHQJUDQLWRVVHKDQORFDOL]DGRYDULRVHMHPSODUHV
GH ODVGHQRPLQDGDVHVWDODJPLWDVGH UDtFHV URRW VWDODJPLWHV HQ ODV FXHYDVGH2)ROyQ YHU
ILJXUD D$&XQFKRVD  YHU ILJXUD E \$5DtV 9$48(,5252'5,*8(= 
(VWDV HVWUXFWXUDV GH UDtFHV VRQ IRUPDV WURJORGLWDV SRU FXDQWR VRQ IRUPDV SURSLDV GH ODV
FDYHUQDV\TXHVHRULJLQDQDSDUWLUGHODVPLFRUUL]DV.2&3(&.<TXHFRKDELWDQHQ
VLPELRVLV FRQ OD SODQWD 6H KDQ UHJLVWUDGR FDVRV HQ FXHYDV GH DUHQLVFD 5HS~EOLFD &KHFD
$OHPDQLD3RORQLD(VORYDTXLD\6XGiIULFDHQEDVDOWRV5HS~EOLFD&KHFD\(VORYDTXLDHQ
FDOL]DV+XQJUtD\5RPDQLD\HQJUDQLWRV(VSDxD\(VWDGRV8QLGRV

 $SDUHFHQ DVRFLDGDV D JRWHRV PiV R PHQRV FRQWLQXRV \ TXH SDUHFHQ LQGXFLU XQ
FUHFLPLHQWR KLGURWUySLFR FRQ XQD RULHQWDFLyQ JHRWUySLFD QHJDWLYD GH ORV WHUPLQDOHV GH ODV
UDtFHVFUHDQGRXQDHVWUXFWXUDHVSRQMRVDFHQWUDGDHQHOSXQWRGHJRWHRGHIRUPDFLOtQGULFDR
FyQLFDGHYDULRVFHQWtPHWURVGHDOWXUD/DIRUPDUHVXOWDQWHRSWLPL]DODFDSWDFLyQGHQXWULHQWHV
DOFRQFHQWUDUHQSRFRHVSDFLRXQDHQURPHVXSHUILFLHHIHFWLYDGHFDSWDFLyQ
 )LQDOPHQWHFRQYLHQH UHVDOWDU ODSUHVHQFLDGHPXVJR OXPLQRVR6FKLVWRVWHJDSHQQDWD
(QOD3HQtQVXOD,EpULFDHVXQDHVSHFLHSURWHJLGD\UHODWLYDPHQWHHVFDVDSHURVHORFDOL]DHQODV

)LJXUD$ODL]TXLHUGDXQDGHODVHVWDODJPLWDVGHUDtFHVORFDOL]DGDHQHOVHFWRUGHPozo Morto – Pozos XemelgosHQ
HOVLVWHPDGHO Folón(VWDVHVWUXFWXUDVVHGHVDUUROODQEDMRXQSXQWRGHJRWHRHVWDEOH6XHVWUXFWXUDRSWLPL]DODFDSWDFLyQ
\ UHWHQFLyQ GH KXPHGDG \ QXWULHQWHV$ OD GHUHFKD HVWDODJPLWD GH UDtFHV ORFDOL]DGD HQ HO VLVWHPD GH$ &XQFKRVD
)RWRJUDItDV09DTXHLUR\
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

)LJXUD )RWRJUDItD D RSLORQHGHJUDQ WDPDxR HQ HO VLVWHPDGHA Trapa E DGXOWR GH5DQD LEHULFD F
KRQJRSRVLEOHPHQWHGHODGLYLVLyQ%DVLGLRP\FRWDORFDOL]DGRHQODEDVHGHPozo IHQHOVLVWHPDGHA TrapaG
/XFLyQFXOHEULOODGHFULVWDOWDPELpQOODPDGDORFDOPHQWHOLVFDQ]R/RFDOL]DGRHQOD]RQDSURIXQGDGHODGROLQD
GHA Trapa H HVFRUSLyQ GH DJXD ORFDOL]DGR HQ OD SR]D IRUPDGD HQ HO VLIyQ GH ODCascada GHO Folón I
1RWRQHFWD backswimmer ORFDOL]DGR HQ HO VLIyQ GH OD Cascada GH O Folón )RWRJUDItDV 5 &RVWDV \ 0
9DTXHLUR



 (QHOVLVWHPDGH/DV3RWUDV\SDUDMHVFROLQGDQWHVDOD5LYHUDGHO%URQFR(O5LQFyQ
/D=DU]D)XHQWH9LHMD/$-DEDOLQD/DV0RKHGDV\(O+LQRMDO6$1&+(=$/&Ï1FRP
3HUV  KD LGHQWLILFDGR FXDWUR WLSRV GH TXLUySWHURV 0XUFLpODJR FRP~Q R PXUFLpODJR
HQDQR 3LSLVWUHOOXVSLSLVWUHOOXVPXUFLpODJRGHFXHYD 0LQLRSWHUXV VFKUHLEHUVLLPXUFLpODJR
JUDQGH GH KHUUDGXUD 5KLQRORSKXV IHUUXPHTXLQXP PXUFLpODJR PHGLDQR GH KHUUDGXUD
5KLQRORSKXV PHKHO\L \ PXUFLpODJR SHTXHxR GH KHUUiGXUD 5KLQRORSKXV KLSSRVLGHURV
$VRFLDGRVDGHPiVDHVWRVVLVWHPDVLGHQWLILFDQ
 0XVJRV 'LFUDQRZHLVLD FLUUDWD +\SQXP FXSUHVVLIRUPH 6FKLVWLGLXP FRQIHUWXP
=\JRGRQ FRQRLGHXV *ULPPLD DQRGRQ $QGUHDHD URWKLL 3RKOLD DQQRWLQD *ULPPLD
RUELFXODULV6\QWULFKLDUXUDOHV
 /tTXHQHV ;DQWKRULD SDULHWLQD (YHUQLD SUXQDVWUL ;DQWKRULD SDULHWLQD ;DQWKRULD
FDOFLFROD)ODYRSDUPHOLDFDSHUDWD'LSORVFKLVWHVRFHOODWXV&ROOHPDFULVSXP
 3ODQWDVDVRFLDGDVDORVVLVWHPDVHQJUDQLWRV$VSOHQLXPELOORWLL$VSOHQLXPFHWHUDFK
$VSOHQLXP WULFKRPDQHV VXEVS &XDGULYDOHQV &KHLODQWKHV KLVSDQLFD R &KHLODQWKHV
WLQDHL &KHLODQWKHV PDGHUHQVLV 3KDJQDORQ VD[DWLOH 5XPH[ LQGXUDWXV 'LDQWKXV
OXVLWDQXV'LJLWDOLVWKDSVL6HGXPKLUVXWXPVXEVS+LUVXWXP8PELOLFXVUXSHVWULV
 'HQWURGHOELRWDDVRFLDGRDODVFXHYDVHQJUDQLWRVVHKDQORFDOL]DGRYDULRVHMHPSODUHV
GH ODVGHQRPLQDGDVHVWDODJPLWDVGH UDtFHV URRW VWDODJPLWHV HQ ODV FXHYDVGH2)ROyQ YHU
ILJXUD D$&XQFKRVD  YHU ILJXUD E \$5DtV 9$48(,5252'5,*8(= 
(VWDV HVWUXFWXUDV GH UDtFHV VRQ IRUPDV WURJORGLWDV SRU FXDQWR VRQ IRUPDV SURSLDV GH ODV
FDYHUQDV\TXHVHRULJLQDQDSDUWLUGHODVPLFRUUL]DV.2&3(&.<TXHFRKDELWDQHQ
VLPELRVLV FRQ OD SODQWD 6H KDQ UHJLVWUDGR FDVRV HQ FXHYDV GH DUHQLVFD 5HS~EOLFD &KHFD
$OHPDQLD3RORQLD(VORYDTXLD\6XGiIULFDHQEDVDOWRV5HS~EOLFD&KHFD\(VORYDTXLDHQ
FDOL]DV+XQJUtD\5RPDQLD\HQJUDQLWRV(VSDxD\(VWDGRV8QLGRV

 $SDUHFHQ DVRFLDGDV D JRWHRV PiV R PHQRV FRQWLQXRV \ TXH SDUHFHQ LQGXFLU XQ
FUHFLPLHQWR KLGURWUySLFR FRQ XQD RULHQWDFLyQ JHRWUySLFD QHJDWLYD GH ORV WHUPLQDOHV GH ODV
UDtFHVFUHDQGRXQDHVWUXFWXUDHVSRQMRVDFHQWUDGDHQHOSXQWRGHJRWHRGHIRUPDFLOtQGULFDR
FyQLFDGHYDULRVFHQWtPHWURVGHDOWXUD/DIRUPDUHVXOWDQWHRSWLPL]DODFDSWDFLyQGHQXWULHQWHV
DOFRQFHQWUDUHQSRFRHVSDFLRXQDHQURPHVXSHUILFLHHIHFWLYDGHFDSWDFLyQ
 )LQDOPHQWHFRQYLHQH UHVDOWDU ODSUHVHQFLDGHPXVJR OXPLQRVR6FKLVWRVWHJDSHQQDWD
(QOD3HQtQVXOD,EpULFDHVXQDHVSHFLHSURWHJLGD\UHODWLYDPHQWHHVFDVDSHURVHORFDOL]DHQODV

)LJXUD$ODL]TXLHUGDXQDGHODVHVWDODJPLWDVGHUDtFHVORFDOL]DGDHQHOVHFWRUGHPozo Morto – Pozos XemelgosHQ
HOVLVWHPDGHO Folón(VWDVHVWUXFWXUDVVHGHVDUUROODQEDMRXQSXQWRGHJRWHRHVWDEOH6XHVWUXFWXUDRSWLPL]DODFDSWDFLyQ
\ UHWHQFLyQ GH KXPHGDG \ QXWULHQWHV$ OD GHUHFKD HVWDODJPLWD GH UDtFHV ORFDOL]DGD HQ HO VLVWHPD GH$ &XQFKRVD
)RWRJUDItDV09DTXHLUR\
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
HQWUDGDVGHPXFKRVGH ORVVLVWHPDVHQJUDQLWRVGH ODSURYLQFLDGH3RQWHYHGUDDVtFRPRHQ
DOJXQDVGHODVSDOHRIXUQDVGH%DLRQD



'HSyVLWRV
 $ PHGLGD VH TXH ORV VLVWHPDV VH GHVDUUROODQ VXIUHQ SHUtRGRV GH H[FDYDFLyQ SHUR
WDPELHQSHUtRGRVGHGHSRVLFLyQGRQGHORVVHGLPHQWRVXQDVYHFHVDXWyFWRQRVIUDJPHQWRVGH
ODSURSLDURFDFRPSXHVWRVUHVLGXDOHVGHODDOWHUDFLyQ«RWUDVYHFHVDOyFWRQRVVHGLPHQWRV
WHUUtJHQRV \ RUJiQLFRV DUUDVWUDGRV KDFLD HO LQWHULRU SRU HO DJXD PDWHULDOHV GH OLWRORJtDV
ORFDOL]DGDV DJXDV DUULED UHVWRV DUTXHROyJLFRV \ SDOHRQWROyJLFRV HWF VH GHSRVLWDQ HQ ORV
FRQGXFWRV\SDVDMHV
 &XDQGRHO DJXD UHGXFH VX FDSDFLGDGGH WUDQVSRUWH \GHMDGH FLUFXODUR FLUFXODPX\
OHQWDPHQWHVHIRUPDQ\JUDGDQPXFKRVGHORVGLIHUHQWHVGHSyVLWRV\TXHWRSRJUiILFDPHQWH
KHPRV UHSUHVHQWDGR FRPR XQ JUXSR PRUIRJHQpWLFR ³IRUPDV GHSRVLFLRQDOHV´ &RQYLHQH
VHxDODUTXHQRWRGRVORVGHSyVLWRVHVWiQRULJLQDGRVSRUWUDQVSRUWH

&ODVWRV
 )UDJPHQWRV DQJXORVRV R HVFRPEURV GH OD SURSLD URFD GH WDPDxR KHWHURPpWULFR
*HQHUDOPHQWH DFXPXODFLRQHV GH RULJHQ JUDYLWDFLRQDO FRQ IUDJPHQWRV SURYHQLHQWHV GHO
VXEVWUDWRRGHEORTXHV\ODMDVGHPD\RUWDPDxR$VRFLDGRVDHVWRVGHSyVLWRVSXHGHQDSDUHFHU
UHVWRVDUTXHROyJLFRVRSDOHRQWROyJLFRV

)LJXUD+XHYRVGHLQVHFWR6LVWHPDGHO Folón)RWRJUDItD$;(1$




7HUUDFLWDV
 $FXPXODFLRQHV GH FDQWRV URGDGRV FDQWRV GH WDPDxR FHQWLGHFLPpWULFR DLVODGRV HQ
ILVXUDV R QLYHOHV ODWHUDOHV VLWXDGRV DFWXDOPHQWH IXHUD GHO FDQDO GHO FXUVR VXEWHUUiQHR /RV
FDQWRV VRQ PD\RULWDULDPHQWH GH JUDQLWR \ FXDU]R DXQTXH HQ DOJXQDV FDYLGDGHV VH KDQ
ORFDOL]DGRWDPELpQPDWHULDOHVDOyFWRQRVFRPRHVTXLVWRV$OEDUHOORV7URQFHGD\DQILEROLWDV
2)ROyQ)LJXUDG

)LJXUD D'HSyVLWRWtSLFRHQDOJXQRVWUDPRVGHFDQDOVXEWHUUiQHRGyQGHVHPH]FODQFDQWRVURGDGRVGHSHTXHxR
WDPDxRFRQIUDJPHQWRVGHFDQWRVURGDGRVHLQOFXVLYHDOJXQRVFODVWRVDQJXORVRV0DWUL]IRUPDGDSRUJUDYDV\DUHQDV(Q
HVWD LPDJHQDSDUHFHD ODGHUHFKDXQ IUDJPHQWRGHFHUiPLFDSDUFLDOPHQWH URGDGD E GHSyVLWR IRUPDGRSRU OLPRV\
DUHQDVFRQXQDDSDUHQWHGHSRVLFLyQUtWLPLFDFYLVWDSDUFLDOGHXQRGHORVGHSyVLWRVGHULWPLWDVHQHOVLVWHPDGHO
Folón$VXPLHQGRXQFUHFLPLHQWRUtWPLFRDQXDOHOGHSyVLWRDEDUFDUtDXQSURFHVRVGHVHGLPHQWDFLyQUtWLPLFDGHPiVGH
DxRVGEUHFKDIRUPDGRSRUFODVWRVKHWHURPpWULFRV\PDWUL]GHSLJRWLWDHSDVDMHGHA TrapaVHFWRUVXPLGHUR
IRUPDGRSRUHOYROWHRVREUHHOFDQDOVXEWHUUiQHRGHOEORTXHVLWXDGRDODL]TXLHUGD6HDSUHFLDHOGHSyVLWRFRQJORPHUiWLFR
IRUPDGR SRU FDQWRV URGDGRV KHWHURPpWULFRV FRQ SRFD FODVLILFDFLyQ HVFRJLPLHQWR \ PDWUL] FRQ HOHYDGR FRQWHQLGR
RUJiQLFR(VWHWLSRGHGHSyVLWRSRGUtDGHEHUVHDXQPRYLPLHQWRHQPDVDDORODUJRGHOFDQDO
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
HQWUDGDVGHPXFKRVGH ORVVLVWHPDVHQJUDQLWRVGH ODSURYLQFLDGH3RQWHYHGUDDVtFRPRHQ
DOJXQDVGHODVSDOHRIXUQDVGH%DLRQD



'HSyVLWRV
 $ PHGLGD VH TXH ORV VLVWHPDV VH GHVDUUROODQ VXIUHQ SHUtRGRV GH H[FDYDFLyQ SHUR
WDPELHQSHUtRGRVGHGHSRVLFLyQGRQGHORVVHGLPHQWRVXQDVYHFHVDXWyFWRQRVIUDJPHQWRVGH
ODSURSLDURFDFRPSXHVWRVUHVLGXDOHVGHODDOWHUDFLyQ«RWUDVYHFHVDOyFWRQRVVHGLPHQWRV
WHUUtJHQRV \ RUJiQLFRV DUUDVWUDGRV KDFLD HO LQWHULRU SRU HO DJXD PDWHULDOHV GH OLWRORJtDV
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 UHVWRV DUTXHROyJLFRV \ SDOHRQWROyJLFRV HWF VH GHSRVLWDQ HQ ORV
FRQGXFWRV\SDVDMHV
 &XDQGRHO DJXD UHGXFH VX FDSDFLGDGGH WUDQVSRUWH \GHMDGH FLUFXODUR FLUFXODPX\
OHQWDPHQWHVHIRUPDQ\JUDGDQPXFKRVGHORVGLIHUHQWHVGHSyVLWRV\TXHWRSRJUiILFDPHQWH
KHPRV UHSUHVHQWDGR FRPR XQ JUXSR PRUIRJHQpWLFR ³IRUPDV GHSRVLFLRQDOHV´ &RQYLHQH
VHxDODUTXHQRWRGRVORVGHSyVLWRVHVWiQRULJLQDGRVSRUWUDQVSRUWH

&ODVWRV
 )UDJPHQWRV DQJXORVRV R HVFRPEURV GH OD SURSLD URFD GH WDPDxR KHWHURPpWULFR
*HQHUDOPHQWH DFXPXODFLRQHV GH RULJHQ JUDYLWDFLRQDO FRQ IUDJPHQWRV SURYHQLHQWHV GHO
VXEVWUDWRRGHEORTXHV\ODMDVGHPD\RUWDPDxR$VRFLDGRVDHVWRVGHSyVLWRVSXHGHQDSDUHFHU
UHVWRVDUTXHROyJLFRVRSDOHRQWROyJLFRV

)LJXUD+XHYRVGHLQVHFWR6LVWHPDGHO Folón)RWRJUDItD$;(1$




7HUUDFLWDV
 $FXPXODFLRQHV GH FDQWRV URGDGRV FDQWRV GH WDPDxR FHQWLGHFLPpWULFR DLVODGRV HQ
ILVXUDV R QLYHOHV ODWHUDOHV VLWXDGRV DFWXDOPHQWH IXHUD GHO FDQDO GHO FXUVR VXEWHUUiQHR /RV
FDQWRV VRQ PD\RULWDULDPHQWH GH JUDQLWR \ FXDU]R DXQTXH HQ DOJXQDV FDYLGDGHV VH KDQ
ORFDOL]DGRWDPELpQPDWHULDOHVDOyFWRQRVFRPRHVTXLVWRV$OEDUHOORV7URQFHGD\DQILEROLWDV
2)ROyQ)LJXUDG

)LJXUD D'HSyVLWRWtSLFRHQDOJXQRVWUDPRVGHFDQDOVXEWHUUiQHRGyQGHVHPH]FODQFDQWRVURGDGRVGHSHTXHxR
WDPDxRFRQIUDJPHQWRVGHFDQWRVURGDGRVHLQOFXVLYHDOJXQRVFODVWRVDQJXORVRV0DWUL]IRUPDGDSRUJUDYDV\DUHQDV(Q
HVWD LPDJHQDSDUHFHD ODGHUHFKDXQ IUDJPHQWRGHFHUiPLFDSDUFLDOPHQWH URGDGD E GHSyVLWR IRUPDGRSRU OLPRV\
DUHQDVFRQXQDDSDUHQWHGHSRVLFLyQUtWLPLFDFYLVWDSDUFLDOGHXQRGHORVGHSyVLWRVGHULWPLWDVHQHOVLVWHPDGHO
Folón$VXPLHQGRXQFUHFLPLHQWRUtWPLFRDQXDOHOGHSyVLWRDEDUFDUtDXQSURFHVRVGHVHGLPHQWDFLyQUtWLPLFDGHPiVGH
DxRVGEUHFKDIRUPDGRSRUFODVWRVKHWHURPpWULFRV\PDWUL]GHSLJRWLWDHSDVDMHGHA TrapaVHFWRUVXPLGHUR
IRUPDGRSRUHOYROWHRVREUHHOFDQDOVXEWHUUiQHRGHOEORTXHVLWXDGRDODL]TXLHUGD6HDSUHFLDHOGHSyVLWRFRQJORPHUiWLFR
IRUPDGR SRU FDQWRV URGDGRV KHWHURPpWULFRV FRQ SRFD FODVLILFDFLyQ HVFRJLPLHQWR \ PDWUL] FRQ HOHYDGR FRQWHQLGR
RUJiQLFR(VWHWLSRGHGHSyVLWRSRGUtDGHEHUVHDXQPRYLPLHQWRHQPDVDDORODUJRGHOFDQDO
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
'HSyVLWRVIOXYLDOHV
 *HQHUDOPHQWHGHSyVLWRVVDWXUDGRVHQDJXDIRUPDGRSRUILQRV\DUHQDVHQODVTXHVH
HYLGHQFLDQORVPLQHUDOHVHVHQFLDOHVGHOJUDQLWRPLFDVFXDU]R\IHOGHVSDWRFRQSUHVHQFLDR
QRGHFDQWRVURGDGRV\RWURVPDWHULDOHV)LJXUDD\E

5LWPLWDV\GHSyVLWRVYDUYDGRV
 (OWpUPLQRYDUYDVHVXQDSDODEUDGHRULJHQVXHFRTXHVLJQLILFD³GHSyVLWRHVWDFLRQDO´
/DVYDUYDV WtSLFDVHVWiQFRQVWLWXLGDVSRUSDUHVGHHVWUDWRVFX\DFDSD LQIHULRUFRQVLVWHHQXQ
VHGLPHQWRPiVRPHQRVJURVHURTXHSDVDJUDGXDOPHQWHKDFLDDUULEDDXQPDWHULDOILQRTXH
FRQVWLWX\H HO HVWUDWR VXSHULRU (VWDV YDUYDV R SDUHV GH HVWUDWR VH IRUPDQ FXDQGR ODV DJXDV
SURFHGHQWHVGHOGHVKLHORJODFLDUVHYLHUWHQDXQODJRRDDJXDVUHODWLYDPHQWHWUDQTXLODV&DGD
SDUGHHVWUDWRVUHSUHVHQWDHOGHSyVLWRGHXQDxRFRPSOHWR0(/(1'(=	)867(5
 8QDGHODVIRUPDVPiVFDUDFWHUtVWLFDVGHRUJDQL]DFLyQHVIRUPDQGRORTXHVHFRQRFHQ
FRPRULWPLWDV/DVULWPLWDVHVWiQIRUPDGDVSRUXQDVXFHVLyQGHGRVRWUHVWpUPLQRVGHIDFLHV
HOHPHQWDOHV GRVR WUHV WLSRVGH OiPLQDVTXHVH UHSLWHQ UtWPLFDPHQWH(VWD ULWPLFLGDGHQ OD
VXFHVLyQGHOiPLQDVUHYHODODUHSHWLFLyQFtFOLFDGHXQDVHULHGHSURFHVRVVRQFLFORVGHFDPELR
DPELHQWDO (VWRV FLFORV UHVSRQGHQ D XQD SHULRGLFLGDG WHPSRUDO HQ ORV SURFHVRV FX\D
UHJXODULGDG SXHGH VHU YDULDEOH SXGLpQGRVH DGHPiV UHFRQRFHU FLFORV D GLVWLQWDV HVFDODV
WHPSRUDOHV $XQTXH ODV YDUYDV VRQ XQ HMHPSOR PX\ FRQRFLGR H[LVWHQ PXFKRV RWURV
PHFDQLVPRV TXH FRQGXFHQ D OD IRUPDFLyQ GH ODPLQDFLyQ UtWPLFD \ FtFOLFD $5&+(
0,5$//(6
x &LFORVGHPi[LPDSURGXFWLYLGDGRUJiQLFD\GHQXWULHQWHV
x &LFORVGHPi[LPD\PtQLPDGHVFDUJDHVWDFLRQDOGHVHGLPHQWRV
x &LFORVGHR[LGDFLyQUHGXFFLyQVREUHHOIRQGR
x &LFORVGHPi[LPD\PtQLPDLQVRODFLyQ
 $XQTXHODGLQiPLFDDIHFWDDWRGRHOODJRHVHQOD]RQDGHFXHQFDR]RQDSHOiJLFD
TXH VH FRUUHVSRQGH FRQ OD ]RQD FHQWUDO GHO ODJR ODPiV SURIXQGD \ WRSRJUiILFDPHQWHPiV
SODQD GyQGH GHELGR D VXV FDUDFWHUtVWLFDV SXHGH TXHGDU PHMRU UHJLVWUDGD /D SUHVHUYDFLyQ
UHTXLHUH
x 1RGHEHKDEHUELRWXUEDFLyQ
x 1R GHEH KDEHU FRUULHQWHV HQ HO IRQGR \ pVWH GHEH HVWDU SRU GHEDMR GHO DOFDQFH GHO
ROHDMH
x (O IRQGR GHEH VHU WRWDOPHQWH SODQR GHPDQHUD TXH QR VH SURGX]FDQ IHQyPHQRV GH
GHVOL]DPLHQWRRVOXPSLQJ
 'HQWUR GH ORV VLVWHPDV HQ JUDQLWRV VH KDQ ORFDOL]DGR GHSyVLWRV FRQ VHGLPHQWDFLyQ
UtWPLFDHQ2)ROyQ YHU ILJXUDF(VWRVGHSyVLWRVDSDUHFHQFROJDGRVDDPERV ODGRVGHO
FDQDO H[WHQGLpQGRVHHQHOSHUtPHWURGHQLYHOHV\QHRSDVDMHV ILVXUDVDELHUWDV WUD]DQGRHO
OLWRUDOGHXQDQWLJXRODJR/DIRUPDFLyQGHOODJRVHKDDVRFLDGRFRQXQHYHQWRGHFRODSVR(O
WHFKRGHOGHSyVLWRVHVLW~DDPVREUHHOFXUVRDFWXDO(OQLYHOGHPXURSRGUtDVLWXDUVHSRU
GHEDMRGHORVPFRQUHVSHFWRDOFXUVRDFWXDOYHUILJXUD

'HSyVLWRVKHWHURJpQHRV
 (Q ORVQLYHOHVVLWXDGRVSRUHQFLPDGHOFXUVRDFWLYRVH IRUPDQGHSyVLWRVJUDQXODUHV
JHQHUDOPHQWHPDWHULDOHVDVRFLDGRVDSURFHVRVGHDOWHUDFLyQ\FRQSRFRRHVFDVR WUDQVSRUWH
7DPELpQH[LVWHQGHSyVLWRVIRUPDGRVSRUPDWHULDOHVWHUUtJHQRV\UHVWRVRUJiQLFRVSURYHQLHQWHV


GHO VXHOR (VWRV PDWHULDOHV VXHOHQ VXSHUSRQHUVH R PH]FODUVH GDQGR OXJDU D GHSyVLWRV TXH
KHPRVGHQRPLQDGRKHWHURJpQHRV
 (VWRVVHGLPHQWRVVRQGHIiEULFDDELHUWDH[WUHPDGDPHQWHSRURVRV\SXHGHQDFXPXODU
WHPSRUDOPHQWH DJXD HQ SHTXHxDV FDQWLGDGHV 9,'$/520$1, HW DO  (VWD
DFXPXODFLyQGHDJXDHVVXILFLHQWHSDUDTXHH[LVWDXQHQWRUQRIDYRUDEOHSDUDHODVHQWDPLHQWR
GHRUJDQLVPRVWURJORELRVGHSHTXHxRWDPDxREDFWHULDVDOJDVKRQJRVDPHEDV\DUWUySRGRV
FROpPERORV PLWHV LVySRGRV WLVDQXURV \ DUiFQLGRV *21=$/(=/23(= HW DO 
9,'$/520$1Ë  \ TXH SXHGHQ GHVDUUROODU DTXt VX FLFOR ELROyJLFR SDUFLDO R
WRWDOPHQWH

(VSHOHRWHPDV\QHRPLQHUDOHV
 0225(  GHILQH HVSHOHRWHPD FRPR HO GHSyVLWR GH XQ PLQHUDO VHFXQGDULR
IRUPDGRGHQWURGHODVFXHYDV(OWpUPLQRHVSHOHRWHPDKDFHUHIHUHQFLDDOPRGRGHRFXUUHQFLD
GH HVWH PLQHUDO R VHD VX PRUIRORJtD HQ OD FXHYD \ QR HVWULFWDPHQWH D VX FRPSRVLFLyQ
)257,


 /DVFXHYDVHVWXGLDGDVHQHVWD7HVLVSUHVHQWDQHVSHOHRWHPDVGHGLYHUVDPRUIRORJtD\
GLPHQVLRQHV6HFRQVLGHUDQIRUPDGRVGXUDQWHODFLUFXODFLyQGHDJXDDEDMDYHORFLGDGDWUDYpV
GHOVLVWHPDILVXUDOGHOPDFL]RGHURFDVtJQHDV9,'$/520$1ËHWDO/RVGLVWLQWRV
WLSRVGHHVSHOHRWHPDVSXHGHQFRQVLGHUDUVHFRPRIRUPDGRVSRUPDWHULDOHVUHVLGXDOHVSRUTXH

)LJXUD/RVPLQHUDOHVDXWLJpQLFRVLGHQWLILFDGRVDYHFHVVHSUHVHQWDQHQHOPLVPRHVSDFLRVXEWHUUiQHRDXQTXHFDGD
XQR GH HOORV HVWi DVRFLDGR D XQ UpJLPHQ GH FLUFXODFLyQ GH DJXD GLIHUHQWH (Q OD IRWRJUDItD DSDUHFHQ HVSHOHRWHPDV
FLOtQGULFRVGHySDOR$DVRFLDGRVDFLUFXODFLRQILVXUDOPLHQWUDVTXHHQODSDUHGGyQGHPDQDDJXDDORODUJRGHODMXQWD
GHFRQWDFWRGHORVEORTXHVTXHFRQIRUPDQSDUHG\WHFKRVHSURGXFHXQDFRODGDGHIOXMRflowstoneGHSLJRWLWD$QDJOLIR
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
'HSyVLWRVIOXYLDOHV
 *HQHUDOPHQWHGHSyVLWRVVDWXUDGRVHQDJXDIRUPDGRSRUILQRV\DUHQDVHQODVTXHVH
HYLGHQFLDQORVPLQHUDOHVHVHQFLDOHVGHOJUDQLWRPLFDVFXDU]R\IHOGHVSDWRFRQSUHVHQFLDR
QRGHFDQWRVURGDGRV\RWURVPDWHULDOHV)LJXUDD\E

5LWPLWDV\GHSyVLWRVYDUYDGRV
 (OWpUPLQRYDUYDVHVXQDSDODEUDGHRULJHQVXHFRTXHVLJQLILFD³GHSyVLWRHVWDFLRQDO´
/DVYDUYDV WtSLFDVHVWiQFRQVWLWXLGDVSRUSDUHVGHHVWUDWRVFX\DFDSD LQIHULRUFRQVLVWHHQXQ
VHGLPHQWRPiVRPHQRVJURVHURTXHSDVDJUDGXDOPHQWHKDFLDDUULEDDXQPDWHULDOILQRTXH
FRQVWLWX\H HO HVWUDWR VXSHULRU (VWDV YDUYDV R SDUHV GH HVWUDWR VH IRUPDQ FXDQGR ODV DJXDV
SURFHGHQWHVGHOGHVKLHORJODFLDUVHYLHUWHQDXQODJRRDDJXDVUHODWLYDPHQWHWUDQTXLODV&DGD
SDUGHHVWUDWRVUHSUHVHQWDHOGHSyVLWRGHXQDxRFRPSOHWR0(/(1'(=	)867(5
 8QDGHODVIRUPDVPiVFDUDFWHUtVWLFDVGHRUJDQL]DFLyQHVIRUPDQGRORTXHVHFRQRFHQ
FRPRULWPLWDV/DVULWPLWDVHVWiQIRUPDGDVSRUXQDVXFHVLyQGHGRVRWUHVWpUPLQRVGHIDFLHV
HOHPHQWDOHV GRVR WUHV WLSRVGH OiPLQDVTXHVH UHSLWHQ UtWPLFDPHQWH(VWD ULWPLFLGDGHQ OD
VXFHVLyQGHOiPLQDVUHYHODODUHSHWLFLyQFtFOLFDGHXQDVHULHGHSURFHVRVVRQFLFORVGHFDPELR
DPELHQWDO (VWRV FLFORV UHVSRQGHQ D XQD SHULRGLFLGDG WHPSRUDO HQ ORV SURFHVRV FX\D
UHJXODULGDG SXHGH VHU YDULDEOH SXGLpQGRVH DGHPiV UHFRQRFHU FLFORV D GLVWLQWDV HVFDODV
WHPSRUDOHV $XQTXH ODV YDUYDV VRQ XQ HMHPSOR PX\ FRQRFLGR H[LVWHQ PXFKRV RWURV
PHFDQLVPRV TXH FRQGXFHQ D OD IRUPDFLyQ GH ODPLQDFLyQ UtWPLFD \ FtFOLFD $5&+(
0,5$//(6
x &LFORVGHPi[LPDSURGXFWLYLGDGRUJiQLFD\GHQXWULHQWHV
x &LFORVGHPi[LPD\PtQLPDGHVFDUJDHVWDFLRQDOGHVHGLPHQWRV
x &LFORVGHR[LGDFLyQUHGXFFLyQVREUHHOIRQGR
x &LFORVGHPi[LPD\PtQLPDLQVRODFLyQ
 $XQTXHODGLQiPLFDDIHFWDDWRGRHOODJRHVHQOD]RQDGHFXHQFDR]RQDSHOiJLFD
TXH VH FRUUHVSRQGH FRQ OD ]RQD FHQWUDO GHO ODJR ODPiV SURIXQGD \ WRSRJUiILFDPHQWHPiV
SODQD GyQGH GHELGR D VXV FDUDFWHUtVWLFDV SXHGH TXHGDU PHMRU UHJLVWUDGD /D SUHVHUYDFLyQ
UHTXLHUH
x 1RGHEHKDEHUELRWXUEDFLyQ
x 1R GHEH KDEHU FRUULHQWHV HQ HO IRQGR \ pVWH GHEH HVWDU SRU GHEDMR GHO DOFDQFH GHO
ROHDMH
x (O IRQGR GHEH VHU WRWDOPHQWH SODQR GHPDQHUD TXH QR VH SURGX]FDQ IHQyPHQRV GH
GHVOL]DPLHQWRRVOXPSLQJ
 'HQWUR GH ORV VLVWHPDV HQ JUDQLWRV VH KDQ ORFDOL]DGR GHSyVLWRV FRQ VHGLPHQWDFLyQ
UtWPLFDHQ2)ROyQ YHU ILJXUDF(VWRVGHSyVLWRVDSDUHFHQFROJDGRVDDPERV ODGRVGHO
FDQDO H[WHQGLpQGRVHHQHOSHUtPHWURGHQLYHOHV\QHRSDVDMHV ILVXUDVDELHUWDV WUD]DQGRHO
OLWRUDOGHXQDQWLJXRODJR/DIRUPDFLyQGHOODJRVHKDDVRFLDGRFRQXQHYHQWRGHFRODSVR(O
WHFKRGHOGHSyVLWRVHVLW~DDPVREUHHOFXUVRDFWXDO(OQLYHOGHPXURSRGUtDVLWXDUVHSRU
GHEDMRGHORVPFRQUHVSHFWRDOFXUVRDFWXDOYHUILJXUD

'HSyVLWRVKHWHURJpQHRV
 (Q ORVQLYHOHVVLWXDGRVSRUHQFLPDGHOFXUVRDFWLYRVH IRUPDQGHSyVLWRVJUDQXODUHV
JHQHUDOPHQWHPDWHULDOHVDVRFLDGRVDSURFHVRVGHDOWHUDFLyQ\FRQSRFRRHVFDVR WUDQVSRUWH
7DPELpQH[LVWHQGHSyVLWRVIRUPDGRVSRUPDWHULDOHVWHUUtJHQRV\UHVWRVRUJiQLFRVSURYHQLHQWHV


GHO VXHOR (VWRV PDWHULDOHV VXHOHQ VXSHUSRQHUVH R PH]FODUVH GDQGR OXJDU D GHSyVLWRV TXH
KHPRVGHQRPLQDGRKHWHURJpQHRV
 (VWRVVHGLPHQWRVVRQGHIiEULFDDELHUWDH[WUHPDGDPHQWHSRURVRV\SXHGHQDFXPXODU
WHPSRUDOPHQWH DJXD HQ SHTXHxDV FDQWLGDGHV 9,'$/520$1, HW DO  (VWD
DFXPXODFLyQGHDJXDHVVXILFLHQWHSDUDTXHH[LVWDXQHQWRUQRIDYRUDEOHSDUDHODVHQWDPLHQWR
GHRUJDQLVPRVWURJORELRVGHSHTXHxRWDPDxREDFWHULDVDOJDVKRQJRVDPHEDV\DUWUySRGRV
FROpPERORV PLWHV LVySRGRV WLVDQXURV \ DUiFQLGRV *21=$/(=/23(= HW DO 
9,'$/520$1Ë  \ TXH SXHGHQ GHVDUUROODU DTXt VX FLFOR ELROyJLFR SDUFLDO R
WRWDOPHQWH

(VSHOHRWHPDV\QHRPLQHUDOHV
 0225(  GHILQH HVSHOHRWHPD FRPR HO GHSyVLWR GH XQ PLQHUDO VHFXQGDULR
IRUPDGRGHQWURGHODVFXHYDV(OWpUPLQRHVSHOHRWHPDKDFHUHIHUHQFLDDOPRGRGHRFXUUHQFLD
GH HVWH PLQHUDO R VHD VX PRUIRORJtD HQ OD FXHYD \ QR HVWULFWDPHQWH D VX FRPSRVLFLyQ
)257,


 /DVFXHYDVHVWXGLDGDVHQHVWD7HVLVSUHVHQWDQHVSHOHRWHPDVGHGLYHUVDPRUIRORJtD\
GLPHQVLRQHV6HFRQVLGHUDQIRUPDGRVGXUDQWHODFLUFXODFLyQGHDJXDDEDMDYHORFLGDGDWUDYpV
GHOVLVWHPDILVXUDOGHOPDFL]RGHURFDVtJQHDV9,'$/520$1ËHWDO/RVGLVWLQWRV
WLSRVGHHVSHOHRWHPDVSXHGHQFRQVLGHUDUVHFRPRIRUPDGRVSRUPDWHULDOHVUHVLGXDOHVSRUTXH

)LJXUD/RVPLQHUDOHVDXWLJpQLFRVLGHQWLILFDGRVDYHFHVVHSUHVHQWDQHQHOPLVPRHVSDFLRVXEWHUUiQHRDXQTXHFDGD
XQR GH HOORV HVWi DVRFLDGR D XQ UpJLPHQ GH FLUFXODFLyQ GH DJXD GLIHUHQWH (Q OD IRWRJUDItD DSDUHFHQ HVSHOHRWHPDV
FLOtQGULFRVGHySDOR$DVRFLDGRVDFLUFXODFLRQILVXUDOPLHQWUDVTXHHQODSDUHGGyQGHPDQDDJXDDORODUJRGHODMXQWD
GHFRQWDFWRGHORVEORTXHVTXHFRQIRUPDQSDUHG\WHFKRVHSURGXFHXQDFRODGDGHIOXMRflowstoneGHSLJRWLWD$QDJOLIR
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
HOORV GHULYDQ GHO VXEVWUDWR URFD X RWURV PDWHULDOHV SUHVHQWHV HQ OD FDYLGDG$OJXQRV WLSRV
WDPELpQHVWiQYLQFXODGRVFRQIHQyPHQRVGHGLVROXFLyQ\SUHFLSLWDFLyQHQURFDVJUDQtWLFDV
 6H KDQ LGHQWLILFDGR 9,'$/520$1Ë HW DO  HVSHOHRWHPDV GH ySDOR DPRUIR
HYDQVLWDEROLYDULWDHVWUXYLWDSLJRWLWD WDUDQDNLWDDOyIDQRKHPDWLWD\JRHWLWD/RVGHSyVLWRV
PiV FRPXQHV VRQ ORV GH ySDOR$ SHUR HO FRPSXHVWR TXH GD OXJDU D ODV IRUPDV GHPD\RU
H[WHQVLyQ \ WDPDxR HV OD SLJRWLWD (Q DOJXQDV FXHYDV GH JUDQLWRV WDPELpQ DSDUHFHQ
HVSHOHRWHPDVGHFDOFLWD 9,'$/520$1ËHWDO7+(5(6(HWDO6$11$HW
DO
 $XQTXHVHGHQRPLQDQJHQpULFDPHQWHHVSHOHRWHPDVUHILULpQGRQRVDVtDODVLPLODULGDG
FRQORVGHSyVLWRVGH ORVVLVWHPDVNiUVWLFRVHOSUHILMRVSHOHRQRLPSOLFDIRU]RVDPHQWHXQD
UHODFLyQGHHVWRVGHSyVLWRVFRQFDYLGDGHVFHUUDGDVR VHPLFHUUDGDVSXHVWRTXHDOJXQRV WLSRV
KDQVLGRREVHUYDGRVWDPELpQHQXQDJUDQYDULHGDGGHVLWXDFLRQHVWDQWRDOGHVFXELHUWRFRPR
HQ]RQDVSDUFLDOPHQWHSURWHJLGDVGHODH[SRVLFLyQGLUHFWDGHORVUD\RVGHOVRORDORVDJHQWHV
PHWHyULFRV9,'$/520$1Ë	9,/$3/$1$

(VWUXYLWD1+0J32ā+2
 )257,GHVFULEHODSUHVHQFLDGHHVWHUDURPLQHUDOHQWXERVGHODYDHQ9LFWRULD
$XVWUDOLD&LWDWDPELpQODRFXUUHQFLDHQVLHWHFXHYDVHQ7UDQVYDDO6XGiIULFDWUHVGH1DPLELD
XQDHQ%RWVZDQD\RWUDHQ0DODVLD/D IRUPDFLyQGHHVWHPLQHUDO ODFRQVLGHUDDVRFLDGDDO
JXDQRTXHDSRUWDUtDHODPRQLR\HOIRVIDWR(OPDJQHVLRVHUtDDSRUWDGRSRUHOEDVDOWR
 (QODVFDYLGDGHVHQJUDQLWRV9,'$/520$1ËHWDOODHVWUXYLWDIRUPD
FRVWUDV EODQFDV IRUPDGDV SRU DFXPXODFLyQ HQ OD EDVH GH ORV DOYHRORV GH DOJXQRV WDIRQL 6H
SUHVHQWDQ FRPRPDWHULDOHV FODURVELHQ FRQVROLGDGRV\GyQGH VH LQFOX\HQDYHFHVJUDQRVGH
PLQHUDOHV FDtGRV GH ODV SDUHGHV GHO WDIRQH (VWR SUXHED TXH ODV FRVWUDV EODQFDV HVWDEDQ
LQLFLDOPHQWHHQHVWDGROtTXLGR\GHVSXpVVHFRQVROLGDURQSRUGHVKLGUDWDFLyQ

(YDQVLWDEROLYDULWD$O322+ā+2±$O322+ā+2
 )257,  UHIHUHQFLD OD RFXUUHQFLD GH HVWH PLQHUDO DPRUIR HQ FDYLGDGHV GH
DUHQLVFDHQ&RORPELD7DPELpQHQHOSDUDNDUVWFXDUFtWLFRGH9HQH]XHOD(Q&XHYDGH8UXWDQ\
IRUPDHVWDODFWLWDVGHKDVWDFPGH ODUJR\FPGHGLiPHWURFRQXQFRORUTXHYDUtDGH
DPDULOORDPDUUyQDPDULOOHQWRKDVWDURML]R(Q&XHYDGH$JXDSLUDGDOXJDUDXQDFRODGDGH
P FRQ SHTXHxRV JRXUV FRQ FRORUDFLyQ GH URML]D D PDUUyQ \ UHVLQD 7DPELpQ DSDUHFH
DVRFLDGRDRWURVPLQHUDOHVFRPRODSLJRWLWD\ORVDOyIDQRVGDQGROXJDUDFRODGDV\JRXUVGH
GLYHUVRWDPDxR%HUOLQ&DYH7UDQVYDDO6RXWK$IULFD
 (VWH WLSR GH HVSHOHRWHPDV DSDUHFHQ HQ PDFL]RV URFRVRV JUDQtWLFRV GLDFODVDGRV TXH
SUHVHQWDQHVWUXFWXUDGHODMDVELHQGHVDUUROODGD9,'$/520$1,HWDODE(VWRV
HVSHOHRWHPDVPXHVWUDQXQDHVWUXFWXUDGHDFUHFLyQGHFDSDVUtWPLFDVTXHGDQOXJDUDSHTXHxDV
FRODGDVGHIOXMRGHDOJXQRVFHQWtPHWURVGHHVSHVRU\FXEULHQGRVXSHUILFLHVGHYDULRVPHWURV
FXDGUDGRV /DV FRORUDFLRQHV VRQ VLPLODUHV D ODV GHVFULWDV YDUtD GH DPDULOOR D PDUUyQ
DPDULOOHQWRKDVWDURML]R(VPX\IUHFXHQWHHQ*DOLFLD12(VSDxDDXQTXHWDPELpQHQRWUDV
SDUWHVGHOPXQGR0RQWH=HOH]QLNHQ6ORYDNLD
 /D EROLYDULWD HV XQD HVSHFLHPLQHUDO WDPELpQ DPRUID UHODFLRQDGD FRQ OD HYDQVLWD \
TXH KD VLGR LGHQWLILFDGD SRU SULPHUD YH] HQ &DPSR /DPHLUR 3RQWHYHGUD (VSDxD
1$9$552	%$5($





/D3LJRWLWD$O&+2ā+2y$O2&+2ā+2
 /DSLJRWLWDHVXQDVDORUJiQLFDGHDOXPLQLR\KLHUURFRPSOHMRRUJiQLFRGHORViFLGRV
K~PLFRV
 /DVSULPHUDVUHIHUHQFLDVDODSLJRWLWDVRQGH-2+16721"\DSDUHFHQHQ
XQDUHFRSLODFLyQGHUHV~PHQHVGHWUDEDMRVGHOD5HDO6RFLHGDGGH/RQGUHVEDMRHOWtWXOR³2Q
WKHFRQVWLWXWLRQRI3LJRWLWHDQGRQWKH0XGHVRXVDQG0XGHVLFDFLGV´(OUHVXPHQGLFH³,QWKLV
SDSHU WKH DXWKRU GHVFULEHV D VXEVWDQFH IRXQG E\ KLPVHOI7KH RUJDQLF FRQVWLWXHQW RI WKLV
VXEVWDQFHSLJRWLWHWKHDXWKRUFRQVLGHUVWREHGHULYHGIURPWKHGHFD\RIWKHYDULRXVSODQWV
ZKLFKJURZRQWKHPRLVW´
 (OPLQHUyORJR'$1$SSLQFOX\HHQVXWUDWDGRGHPLQHUDORJtDDODSLJRWLWD
FRPR XQ QXHYR PLQHUDO ³3,*27,7( 0DVVLYH RI EURZQLVK FRORUDQG DIIRUGLQJ D \HOORZ
SRZGHU ,QVROXEOH LQ ZDWHU DQG DOFRKRO %XUQV ZLWK GLIILFXOW\ OHDYLQJ DQ DVK FRQVLVWLQJ
PRVWO\ RI DOXPLQD$FFRUGLQJ WR -RKQVWRQ LW FRQVLVWV RI DQ RUJDQLF DFLG ZKLFK KH FDOOV
PXGHVFRXV DFLG FRPELQHGZLWK DOXPLQD ,W IRUPV DQ LQFUXVWDWLRQRQ WKHJUDQLWHZDOOV RI D
FDYHUQLQ&RUQZDOO-RKQVWRQ3KLO0DJ;YLL´
 08/'(5SUHVHQWDXQSULPHUHVWXGLRDQDOtWLFRGHWHUPLQDWLYR\FXDQWLWDWLYRGH
ODSLJRWLWD\GHVFULEHDGHPiVHORULJHQGHOQRPEUHGHOPLQHUDO\ ORVGHSyVLWRVSUHVHQWHVHQ
FDYLGDGHV³2QFHUWDLQSDUWVRIWKHURFN\FRDVWRI&RUQZDOOZKHUHFDYHVRFFXUWKHVXUIDFH
ZDWHULVREVHUYHGWRWULFNOHWKURXJKWKHJUDQLWHURFNDQGJUDGXDOO\WRFRYHUWKHVLGHVRIWKH
FDYHVZLWKDGHSRVLWRIJUHDWHURUOHVVWKLFNQHVV7KLVGHSRVLWZKLFKZDVILUVWFROOHFWHGE\D
0U 3LJRW KDV EHHQ FDOOHG 3LJRWLWH E\ PLQHUDORJLVWV ,W FRQVLVWV RI DQ RUJDQLF DFLG LQ

)LJXUD&RODGDGHIOXMRGHWDPDxRPpWULFRGHVDUUROODGDHQXQDMXQWDGHODMDPLHQWRHQ0RQWH&RVWD*UDQGHH0XURV
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
HOORV GHULYDQ GHO VXEVWUDWR URFD X RWURV PDWHULDOHV SUHVHQWHV HQ OD FDYLGDG$OJXQRV WLSRV
WDPELpQHVWiQYLQFXODGRVFRQIHQyPHQRVGHGLVROXFLyQ\SUHFLSLWDFLyQHQURFDVJUDQtWLFDV
 6H KDQ LGHQWLILFDGR 9,'$/520$1Ë HW DO  HVSHOHRWHPDV GH ySDOR DPRUIR
HYDQVLWDEROLYDULWDHVWUXYLWDSLJRWLWD WDUDQDNLWDDOyIDQRKHPDWLWD\JRHWLWD/RVGHSyVLWRV
PiV FRPXQHV VRQ ORV GH ySDOR$ SHUR HO FRPSXHVWR TXH GD OXJDU D ODV IRUPDV GHPD\RU
H[WHQVLyQ \ WDPDxR HV OD SLJRWLWD (Q DOJXQDV FXHYDV GH JUDQLWRV WDPELpQ DSDUHFHQ
HVSHOHRWHPDVGHFDOFLWD 9,'$/520$1ËHWDO7+(5(6(HWDO6$11$HW
DO
 $XQTXHVHGHQRPLQDQJHQpULFDPHQWHHVSHOHRWHPDVUHILULpQGRQRVDVtDODVLPLODULGDG
FRQORVGHSyVLWRVGH ORVVLVWHPDVNiUVWLFRVHOSUHILMRVSHOHRQRLPSOLFDIRU]RVDPHQWHXQD
UHODFLyQGHHVWRVGHSyVLWRVFRQFDYLGDGHVFHUUDGDVR VHPLFHUUDGDVSXHVWRTXHDOJXQRV WLSRV
KDQVLGRREVHUYDGRVWDPELpQHQXQDJUDQYDULHGDGGHVLWXDFLRQHVWDQWRDOGHVFXELHUWRFRPR
HQ]RQDVSDUFLDOPHQWHSURWHJLGDVGHODH[SRVLFLyQGLUHFWDGHORVUD\RVGHOVRORDORVDJHQWHV
PHWHyULFRV9,'$/520$1Ë	9,/$3/$1$

(VWUXYLWD1+0J32ā+2
 )257,GHVFULEHODSUHVHQFLDGHHVWHUDURPLQHUDOHQWXERVGHODYDHQ9LFWRULD
$XVWUDOLD&LWDWDPELpQODRFXUUHQFLDHQVLHWHFXHYDVHQ7UDQVYDDO6XGiIULFDWUHVGH1DPLELD
XQDHQ%RWVZDQD\RWUDHQ0DODVLD/D IRUPDFLyQGHHVWHPLQHUDO ODFRQVLGHUDDVRFLDGDDO
JXDQRTXHDSRUWDUtDHODPRQLR\HOIRVIDWR(OPDJQHVLRVHUtDDSRUWDGRSRUHOEDVDOWR
 (QODVFDYLGDGHVHQJUDQLWRV9,'$/520$1ËHWDOODHVWUXYLWDIRUPD
FRVWUDV EODQFDV IRUPDGDV SRU DFXPXODFLyQ HQ OD EDVH GH ORV DOYHRORV GH DOJXQRV WDIRQL 6H
SUHVHQWDQ FRPRPDWHULDOHV FODURVELHQ FRQVROLGDGRV\GyQGH VH LQFOX\HQDYHFHVJUDQRVGH
PLQHUDOHV FDtGRV GH ODV SDUHGHV GHO WDIRQH (VWR SUXHED TXH ODV FRVWUDV EODQFDV HVWDEDQ
LQLFLDOPHQWHHQHVWDGROtTXLGR\GHVSXpVVHFRQVROLGDURQSRUGHVKLGUDWDFLyQ

(YDQVLWDEROLYDULWD$O322+ā+2±$O322+ā+2
 )257,  UHIHUHQFLD OD RFXUUHQFLD GH HVWH PLQHUDO DPRUIR HQ FDYLGDGHV GH
DUHQLVFDHQ&RORPELD7DPELpQHQHOSDUDNDUVWFXDUFtWLFRGH9HQH]XHOD(Q&XHYDGH8UXWDQ\
IRUPDHVWDODFWLWDVGHKDVWDFPGH ODUJR\FPGHGLiPHWURFRQXQFRORUTXHYDUtDGH
DPDULOORDPDUUyQDPDULOOHQWRKDVWDURML]R(Q&XHYDGH$JXDSLUDGDOXJDUDXQDFRODGDGH
P FRQ SHTXHxRV JRXUV FRQ FRORUDFLyQ GH URML]D D PDUUyQ \ UHVLQD 7DPELpQ DSDUHFH
DVRFLDGRDRWURVPLQHUDOHVFRPRODSLJRWLWD\ORVDOyIDQRVGDQGROXJDUDFRODGDV\JRXUVGH
GLYHUVRWDPDxR%HUOLQ&DYH7UDQVYDDO6RXWK$IULFD
 (VWH WLSR GH HVSHOHRWHPDV DSDUHFHQ HQ PDFL]RV URFRVRV JUDQtWLFRV GLDFODVDGRV TXH
SUHVHQWDQHVWUXFWXUDGHODMDVELHQGHVDUUROODGD9,'$/520$1,HWDODE(VWRV
HVSHOHRWHPDVPXHVWUDQXQDHVWUXFWXUDGHDFUHFLyQGHFDSDVUtWPLFDVTXHGDQOXJDUDSHTXHxDV
FRODGDVGHIOXMRGHDOJXQRVFHQWtPHWURVGHHVSHVRU\FXEULHQGRVXSHUILFLHVGHYDULRVPHWURV
FXDGUDGRV /DV FRORUDFLRQHV VRQ VLPLODUHV D ODV GHVFULWDV YDUtD GH DPDULOOR D PDUUyQ
DPDULOOHQWRKDVWDURML]R(VPX\IUHFXHQWHHQ*DOLFLD12(VSDxDDXQTXHWDPELpQHQRWUDV
SDUWHVGHOPXQGR0RQWH=HOH]QLNHQ6ORYDNLD
 /D EROLYDULWD HV XQD HVSHFLHPLQHUDO WDPELpQ DPRUID UHODFLRQDGD FRQ OD HYDQVLWD \
TXH KD VLGR LGHQWLILFDGD SRU SULPHUD YH] HQ &DPSR /DPHLUR 3RQWHYHGUD (VSDxD
1$9$552	%$5($





/D3LJRWLWD$O&+2ā+2y$O2&+2ā+2
 /DSLJRWLWDHVXQDVDORUJiQLFDGHDOXPLQLR\KLHUURFRPSOHMRRUJiQLFRGHORViFLGRV
K~PLFRV
 /DVSULPHUDVUHIHUHQFLDVDODSLJRWLWDVRQGH-2+16721"\DSDUHFHQHQ
XQDUHFRSLODFLyQGHUHV~PHQHVGHWUDEDMRVGHOD5HDO6RFLHGDGGH/RQGUHVEDMRHOWtWXOR³2Q
WKHFRQVWLWXWLRQRI3LJRWLWHDQGRQWKH0XGHVRXVDQG0XGHVLFDFLGV´(OUHVXPHQGLFH³,QWKLV
SDSHU WKH DXWKRU GHVFULEHV D VXEVWDQFH IRXQG E\ KLPVHOI7KH RUJDQLF FRQVWLWXHQW RI WKLV
VXEVWDQFHSLJRWLWHWKHDXWKRUFRQVLGHUVWREHGHULYHGIURPWKHGHFD\RIWKHYDULRXVSODQWV
ZKLFKJURZRQWKHPRLVW´
 (OPLQHUyORJR'$1$SSLQFOX\HHQVXWUDWDGRGHPLQHUDORJtDDODSLJRWLWD
FRPR XQ QXHYR PLQHUDO ³3,*27,7( 0DVVLYH RI EURZQLVK FRORUDQG DIIRUGLQJ D \HOORZ
SRZGHU ,QVROXEOH LQ ZDWHU DQG DOFRKRO %XUQV ZLWK GLIILFXOW\ OHDYLQJ DQ DVK FRQVLVWLQJ
PRVWO\ RI DOXPLQD$FFRUGLQJ WR -RKQVWRQ LW FRQVLVWV RI DQ RUJDQLF DFLG ZKLFK KH FDOOV
PXGHVFRXV DFLG FRPELQHGZLWK DOXPLQD ,W IRUPV DQ LQFUXVWDWLRQRQ WKHJUDQLWHZDOOV RI D
FDYHUQLQ&RUQZDOO-RKQVWRQ3KLO0DJ;YLL´
 08/'(5SUHVHQWDXQSULPHUHVWXGLRDQDOtWLFRGHWHUPLQDWLYR\FXDQWLWDWLYRGH
ODSLJRWLWD\GHVFULEHDGHPiVHORULJHQGHOQRPEUHGHOPLQHUDO\ ORVGHSyVLWRVSUHVHQWHVHQ
FDYLGDGHV³2QFHUWDLQSDUWVRIWKHURFN\FRDVWRI&RUQZDOOZKHUHFDYHVRFFXUWKHVXUIDFH
ZDWHULVREVHUYHGWRWULFNOHWKURXJKWKHJUDQLWHURFNDQGJUDGXDOO\WRFRYHUWKHVLGHVRIWKH
FDYHVZLWKDGHSRVLWRIJUHDWHURUOHVVWKLFNQHVV7KLVGHSRVLWZKLFKZDVILUVWFROOHFWHGE\D
0U 3LJRW KDV EHHQ FDOOHG 3LJRWLWH E\ PLQHUDORJLVWV ,W FRQVLVWV RI DQ RUJDQLF DFLG LQ

)LJXUD&RODGDGHIOXMRGHWDPDxRPpWULFRGHVDUUROODGDHQXQDMXQWDGHODMDPLHQWRHQ0RQWH&RVWD*UDQGHH0XURV
)RWRJUDItD-59LGDO5RPDQt
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
FRPELQDWLRQ ZLWK DOXPLQD LQ SURSRUWLRQV ZKLFK YDU\ FRQVLGHUDEO\ LQ GLIIHUHQW VSHFLPHQV
VKRZLQJ WKDW OLNH RWKHU DFLGV LW IRUPV ZLWK DOXPLQD FRPELQDWLRQV LQ ZKLFK GLIIHUHQW
SURSRUWLRQVRIDFLGDQGEDVHDUHSUHVHQW6RPHSRUWLRQVRI WKH3LJRWLWHKDYH WKHDVSHFWDQG
VHPLWUDQVSDUHQF\ RI UHVLQ ± EHLQJ LQ WKH IDFW DSSHDUDQFH ZKLFK JHODWLQRXV DOXPLQD DQG
QXPHURXVJHODWLQRXVFRPSRXQGVDVVXPHZKHQWKH\DUHDOORZHGGRGU\VORZO\LQWKHDLU7KH
TXDQWLW\ RI ZDWHU SUHVHQW LQ WKLV QDWLYH SURGXFW LV WKHUHIRUH LQ VRPH GHJUHH YDULDEOH EXW
DOZD\VODUJH:KHQGULHGDW)DKULWORVHVDERXWDWDERXWSHUFHQW7KHDFLG
LVREYLRXVO\IRUPHGIURPWKHGHFD\LQJYHJHWDEOHPDWWHURIWKHVRLODERYHZLWKWKHDOXPLQDRI
ZKLFKLWFRPELQHVDQGIURPZKLFKLWLVZDVKHGE\WKHUDLQVRUVSULQJVDQGGHVFHQGVWKURXJK
WKH FUHYLFHV RI WKH URFNV LQWR WKH FDYHV EHORZ7KH RUJDQLFPDWWHUPD\ QRW GHVFHQG LQ WKH
IRUP RI WKLV DFLG EXW PD\ DV LW WULFNOHV GRZQ WKH VLGHV RI WKH FDYHUQ XQGHUJR D IXUWKHU
R[LGDWLRQ DQGEHFRQYHUWHG LQWR WKLV DFLG ,W DSSURDFKHVYHU\FORVHO\ LQFRPSRVLWLRQ WR WKH
FUHQLFDFLGDVDQDO\VHGE\0XOGHUDQGPD\HYHQHYHQWXDOO\EHVKRZQWREHLGHQWLFDO%HIRUH
0XOGHU
VFUHQLFDFLGZDVDQDO\VHG,KDGSURSRVHGIRUWKLVDFLGWKHQDPHRI0XGHVRXVDFLG´
 (Q ORV ~OWLPRV DxRV OD SLJRWLWD QR HVWi FRQVLGHUDGD FRPRPLQHUDO RUJiQLFR VL QR
FRPRVXEVWDQFLDRUJiQLFDGHELGRDODDXVHQFLDGHXQDFRPSRVLFLyQTXtPLFDGHILQLGD)257,
 SS UHDOL]D HVWD GLVWLQFLyQ³« 7KH RUJDQLF VXEVWDQFHV SLJRWLWH DPEHUDW DQG
PXPLMRDUHFORVHO\UHODWHGWRRUJDQLFFDYHPLQHUDOVLQWKHLUFKHPLVWU\EXWWKH\DUHQRWWUXH
PLQHUDOVLQWKDWWKH\ODFNDGHILQLWHFRPSRVLWLRQDQGRUGHUGDWRPLFDUDQJHPHQW ´
 7DPELpQ)257,LEGHVFULEHODVPRUIRORJtDVFRQRFLGDVGHHVWRVGHSyVLWRV³3LJRWLWHIRUPVDV
DPRUSKRXV UHVLQRXV KRQH\WR UXE\FRORUHG WKLQ FUXVWV LQ JUDQLWH FDYHV RQ WKH FRDVW RI &RUQZDOO
(QJODQG,WDOVRIRUPVLQWKHJUDQLWHFDYHVRIWKH7UDQVYDDO6RXWK$IULFD+HUHWKHSLJRWLWHRFFXUVDVD
FRPSRQHQWRIULPVWRQHGDPVIORHVWRQHDQGVWDODJPLWHVZLWKDOORSKDQHDQGORFDOO\ZLWKHYDQVLWHLQ
6OLQJ%HUOLQDQG0RJRWR&DYHV7KHUHLVDOVRDSRVVLEOHRFFXUUHQFHRISLJRWLWHLQ8UXWDQ\9HQH]XHODD
FDYHLQTXDUW]LWH«3LJRWLWHKDVEHHQGHVFULEHGDVEHLQJTXDUW]LWLFURFNLQWKHSUHVHQFHRIRUJDQLFPDWWHU
DQG LQ DQ DFLGLF HQYLURQPHQW ´ 'HQWUR GH ORV WLSRV JHQpWLFRV FRQVLGHUD OD H[LVWHQFLD GH FRODGDV
VXEDFXiWLFDVVXEDTXHRXVIORZVWRQH
 /DRFXUUHQFLDGHO IHQyPHQRREVHUYDGDHQ ODVFXHYDVHQURFDVSOXWyQLFDVHVEDVWDQWH
PD\RU GH OD VHxDODGD SRU )257, LE 6H KDQ ORFDOL]DGR GHSyVLWRV WLSR IORZVWRQH FRQ
PLFURJRXUV VXSHUSXHVWRV HQ HO VLVWHPD GH$ 3RUWHOLxD TXH LQFOXVR DSDUHFHQ DVRFLDGRV FRQ
DOyIDQRV (Q HO VLVWHPD GH 2 )ROyQ VH KDQ LGHQWLILFDGR PLFURJRXUV VXSHUSXHVWRV IRUPDV
DEDQGHUDGDVFRPSXHVWDVGHIOXMRJRWHR\SHTXHxDVHVWDODJPLWDV9$48(,5252'5,*8(=
 /D FRODGD SULQFLSDO GH HVWD FXHYD KD VLGR GDWDGD HQ &  FDO%3 9,'$/
520$1, HW DO  /DV FRODGDV FRQ UHVDOWHV SUHVHQWDQ IRUPDV FROXPQDUHV GH IOXMRJRWHR
DGRVDGDV UHFRUGDQGRHO FRQMXQWRGH WXERVGHXQyUJDQRFDWHGUDOtFHR(VWDV FRQILJXUDFLRQHVGDQ
OXJDU D IRUPDV GH WDPDxRPpWULFR HQ YDULDV FXHYDV HQ OD SHQtQVXOD ,EpULFD 2 )ROyQ$7UDSD
7URQFHGD3DOHRIXUQDGH$/DJKRD«7DPELpQKDQVLGRREVHUYDGDVHQRWUDVFXHYDVHQJUDQLWRV
HQ HO PXQGR (Q HO VLVWHPD GH *REKROR HQ 6ZD]LODQG %$8(5 HW DO  HQ VX ILJXUD 
PXHVWUDQXQDFRODGDGHSLJRWLWDGHWDPDxRPpWULFRDXQTXHODLGHQWLILFDQFRPRGHySDOR$(QHO
WH[WRLQGLFDQTXHHQODFXHYDVHLGHQWLILFDQHVSHOHRWHPDVySDOR$\GHSLJRWLWDSHURQRLQGLFDQTXH
KD\DQ HIHFWXDGR XQD GHWHUPLQDFLyQ GH OD PLQHUDORJtD (O PLVPR GHSyVLWR VH GHVFULEH HQ
6&+(8(5(5HWDOLQGLFDQGRTXHWLHQHXQRVPGHODUJR\VHORFDOL]DGDDXQRVPGH
ODHQWUDGDGHOVLVWHPD7DPSRFRVHLQGLFDODPLQHUDORJtDGHOGHSyVLWR(ODVSHFWR\PRUIRORJtDHV
VLPLODUDOTXHSUHVHQWDQORVGHSyVLWRVGHSLJRWLWDGH$7UDSDHQVXVQLYHOHVPiVDOWRV
 &RPRIRUPDVSRFRIUHFXHQWHVHQ$7UDSDVHKDQORFDOL]DGRHVSHOHRWHPDV WLSRVKHOIVWRQH
FUHFLHQGRHQHOSHUtPHWURGHXQHVWDQFDPLHQWRGHDJXDYHUILJXUDHWDPELpQVHKDLGHQWLILFDGR
XQDIRUPDKXHFDDFWXDOPHQWHGHVWUXLGDTXHVHKDLQWHUSUHWDGRFRPRRULJLQDGDSRUDJXDVXUJHQWH
GHOSLVR\TXHFLUFXODHQWUHODVFDSDVGHOGHSyVLWRHVFDORQDGRGHODJDOHUtDI


 /DVILJXUDV\PXHVWUDQODVGLYHUVDVPRUIRORJtDVLGHQWLILFDGDV(QORVFDStWXORV\
VHKDQLQFOXLGRIRWRJUDItDVGHGHWDOOH\GHFRQMXQWRGHORVHVSHOHRWHPDVORFDOL]DGRVHQORVGLVWLQWRV
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



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
FRPELQDWLRQ ZLWK DOXPLQD LQ SURSRUWLRQV ZKLFK YDU\ FRQVLGHUDEO\ LQ GLIIHUHQW VSHFLPHQV
VKRZLQJ WKDW OLNH RWKHU DFLGV LW IRUPV ZLWK DOXPLQD FRPELQDWLRQV LQ ZKLFK GLIIHUHQW
SURSRUWLRQVRIDFLGDQGEDVHDUHSUHVHQW6RPHSRUWLRQVRI WKH3LJRWLWHKDYH WKHDVSHFWDQG
VHPLWUDQVSDUHQF\ RI UHVLQ ± EHLQJ LQ WKH IDFW DSSHDUDQFH ZKLFK JHODWLQRXV DOXPLQD DQG
QXPHURXVJHODWLQRXVFRPSRXQGVDVVXPHZKHQWKH\DUHDOORZHGGRGU\VORZO\LQWKHDLU7KH
TXDQWLW\ RI ZDWHU SUHVHQW LQ WKLV QDWLYH SURGXFW LV WKHUHIRUH LQ VRPH GHJUHH YDULDEOH EXW
DOZD\VODUJH:KHQGULHGDW)DKULWORVHVDERXWDWDERXWSHUFHQW7KHDFLG
LVREYLRXVO\IRUPHGIURPWKHGHFD\LQJYHJHWDEOHPDWWHURIWKHVRLODERYHZLWKWKHDOXPLQDRI
ZKLFKLWFRPELQHVDQGIURPZKLFKLWLVZDVKHGE\WKHUDLQVRUVSULQJVDQGGHVFHQGVWKURXJK
WKH FUHYLFHV RI WKH URFNV LQWR WKH FDYHV EHORZ7KH RUJDQLFPDWWHUPD\ QRW GHVFHQG LQ WKH
IRUP RI WKLV DFLG EXW PD\ DV LW WULFNOHV GRZQ WKH VLGHV RI WKH FDYHUQ XQGHUJR D IXUWKHU
R[LGDWLRQ DQGEHFRQYHUWHG LQWR WKLV DFLG ,W DSSURDFKHVYHU\FORVHO\ LQFRPSRVLWLRQ WR WKH
FUHQLFDFLGDVDQDO\VHGE\0XOGHUDQGPD\HYHQHYHQWXDOO\EHVKRZQWREHLGHQWLFDO%HIRUH
0XOGHU
VFUHQLFDFLGZDVDQDO\VHG,KDGSURSRVHGIRUWKLVDFLGWKHQDPHRI0XGHVRXVDFLG´
 (Q ORV ~OWLPRV DxRV OD SLJRWLWD QR HVWi FRQVLGHUDGD FRPRPLQHUDO RUJiQLFR VL QR
FRPRVXEVWDQFLDRUJiQLFDGHELGRDODDXVHQFLDGHXQDFRPSRVLFLyQTXtPLFDGHILQLGD)257,
 SS UHDOL]D HVWD GLVWLQFLyQ³« 7KH RUJDQLF VXEVWDQFHV SLJRWLWH DPEHUDW DQG
PXPLMRDUHFORVHO\UHODWHGWRRUJDQLFFDYHPLQHUDOVLQWKHLUFKHPLVWU\EXWWKH\DUHQRWWUXH
PLQHUDOVLQWKDWWKH\ODFNDGHILQLWHFRPSRVLWLRQDQGRUGHUGDWRPLFDUDQJHPHQW ´
 7DPELpQ)257,LEGHVFULEHODVPRUIRORJtDVFRQRFLGDVGHHVWRVGHSyVLWRV³3LJRWLWHIRUPVDV
DPRUSKRXV UHVLQRXV KRQH\WR UXE\FRORUHG WKLQ FUXVWV LQ JUDQLWH FDYHV RQ WKH FRDVW RI &RUQZDOO
(QJODQG,WDOVRIRUPVLQWKHJUDQLWHFDYHVRIWKH7UDQVYDDO6RXWK$IULFD+HUHWKHSLJRWLWHRFFXUVDVD
FRPSRQHQWRIULPVWRQHGDPVIORHVWRQHDQGVWDODJPLWHVZLWKDOORSKDQHDQGORFDOO\ZLWKHYDQVLWHLQ
6OLQJ%HUOLQDQG0RJRWR&DYHV7KHUHLVDOVRDSRVVLEOHRFFXUUHQFHRISLJRWLWHLQ8UXWDQ\9HQH]XHODD
FDYHLQTXDUW]LWH«3LJRWLWHKDVEHHQGHVFULEHGDVEHLQJTXDUW]LWLFURFNLQWKHSUHVHQFHRIRUJDQLFPDWWHU
DQG LQ DQ DFLGLF HQYLURQPHQW ´ 'HQWUR GH ORV WLSRV JHQpWLFRV FRQVLGHUD OD H[LVWHQFLD GH FRODGDV
VXEDFXiWLFDVVXEDTXHRXVIORZVWRQH
 /DRFXUUHQFLDGHO IHQyPHQRREVHUYDGDHQ ODVFXHYDVHQURFDVSOXWyQLFDVHVEDVWDQWH
PD\RU GH OD VHxDODGD SRU )257, LE 6H KDQ ORFDOL]DGR GHSyVLWRV WLSR IORZVWRQH FRQ
PLFURJRXUV VXSHUSXHVWRV HQ HO VLVWHPD GH$ 3RUWHOLxD TXH LQFOXVR DSDUHFHQ DVRFLDGRV FRQ
DOyIDQRV (Q HO VLVWHPD GH 2 )ROyQ VH KDQ LGHQWLILFDGR PLFURJRXUV VXSHUSXHVWRV IRUPDV
DEDQGHUDGDVFRPSXHVWDVGHIOXMRJRWHR\SHTXHxDVHVWDODJPLWDV9$48(,5252'5,*8(=
 /D FRODGD SULQFLSDO GH HVWD FXHYD KD VLGR GDWDGD HQ &  FDO%3 9,'$/
520$1, HW DO  /DV FRODGDV FRQ UHVDOWHV SUHVHQWDQ IRUPDV FROXPQDUHV GH IOXMRJRWHR
DGRVDGDV UHFRUGDQGRHO FRQMXQWRGH WXERVGHXQyUJDQRFDWHGUDOtFHR(VWDV FRQILJXUDFLRQHVGDQ
OXJDU D IRUPDV GH WDPDxRPpWULFR HQ YDULDV FXHYDV HQ OD SHQtQVXOD ,EpULFD 2 )ROyQ$7UDSD
7URQFHGD3DOHRIXUQDGH$/DJKRD«7DPELpQKDQVLGRREVHUYDGDVHQRWUDVFXHYDVHQJUDQLWRV
HQ HO PXQGR (Q HO VLVWHPD GH *REKROR HQ 6ZD]LODQG %$8(5 HW DO  HQ VX ILJXUD 
PXHVWUDQXQDFRODGDGHSLJRWLWDGHWDPDxRPpWULFRDXQTXHODLGHQWLILFDQFRPRGHySDOR$(QHO
WH[WRLQGLFDQTXHHQODFXHYDVHLGHQWLILFDQHVSHOHRWHPDVySDOR$\GHSLJRWLWDSHURQRLQGLFDQTXH
KD\DQ HIHFWXDGR XQD GHWHUPLQDFLyQ GH OD PLQHUDORJtD (O PLVPR GHSyVLWR VH GHVFULEH HQ
6&+(8(5(5HWDOLQGLFDQGRTXHWLHQHXQRVPGHODUJR\VHORFDOL]DGDDXQRVPGH
ODHQWUDGDGHOVLVWHPD7DPSRFRVHLQGLFDODPLQHUDORJtDGHOGHSyVLWR(ODVSHFWR\PRUIRORJtDHV
VLPLODUDOTXHSUHVHQWDQORVGHSyVLWRVGHSLJRWLWDGH$7UDSDHQVXVQLYHOHVPiVDOWRV
 &RPRIRUPDVSRFRIUHFXHQWHVHQ$7UDSDVHKDQORFDOL]DGRHVSHOHRWHPDV WLSRVKHOIVWRQH
FUHFLHQGRHQHOSHUtPHWURGHXQHVWDQFDPLHQWRGHDJXDYHUILJXUDHWDPELpQVHKDLGHQWLILFDGR
XQDIRUPDKXHFDDFWXDOPHQWHGHVWUXLGDTXHVHKDLQWHUSUHWDGRFRPRRULJLQDGDSRUDJXDVXUJHQWH
GHOSLVR\TXHFLUFXODHQWUHODVFDSDVGHOGHSyVLWRHVFDORQDGRGHODJDOHUtDI


 /DVILJXUDV\PXHVWUDQODVGLYHUVDVPRUIRORJtDVLGHQWLILFDGDV(QORVFDStWXORV\
VHKDQLQFOXLGRIRWRJUDItDVGHGHWDOOH\GHFRQMXQWRGHORVHVSHOHRWHPDVORFDOL]DGRVHQORVGLVWLQWRV
WLSRVGHFDYLGDGHVHVWXGLDGDV




)LJXUD  D )RUPDV FRPSXHVWDV GH IOXMRJRWHR HQO Folón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 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
)LJXUDD(VWDODJPLWDFyQLFDKXHFDHQIXUQDGalilleiroIRWRJUDItD+LJLQLR(&$EHVWDODJPLWDGHO FolónF
HVWDODFWLWDVHQIXUQDGDLaghoaGHVWDODFWLWDDLVODGDHQORVEORTXHVVREUHHOVLIyQFéverosGHA TrapDHSHTXHxRpool
FRQ FUHFLPLHQWR SHULPHWUDO shelfstone I IRUPD KXHFD DVLPLODGD FRQ VXUJHQFLDV GH DJXD HQ HO SLVR J FROXPQD
HVWDODJPtWLFDGHA TrapaFDO\U%3SDUDHOQ~FOHR9,'$/520$1tHWDO


 (Q OD VLPD GH FXDU]R GH 3LFR 6DFUR 9$48(,5252'5,*8(=  \ HQ DOJXQDV
FXHYDVHQFXDUFLWDVDSDUHFHQIRUPDQGRSHTXHxDVFRODGDVHQSDQHOHVYHUWLFDOHVDVRFLDGDVDSHTXHxRV
PDQDQWLDOHV
 (VWHWLSRGHHVSHOHRWHPDVDEXQGDQHQODVFXHYDVGHPDUHQHOOLWRUDODWOiQWLFRJDOOHJRYHU
DSDUWDGRFRPELQDQGRIRUPDVGHIOXMR\GHIOXMRJRWHRHVWDODFWLWDVILJXUDFHVWDODJPLWDV
ILJXUDD H LQFOXVLYH IRUPDVDVLPLODGDVDEHOOFDQRS\ ILJXUDF3UHGRPLQDQ ODVFRODGDV
VXEYHUWLFDOHVFRQGHVDUUROORGHPLFURJRXUVDSLODGRV
 (QDOJXQRVDEULJRV\FXHYDVVHPLRVFXUDVGH6HUUDGR*DOLxHLUR&DVDGR'HPR&REUHLUDV
DVRFLDGDVDSHTXHxRVPDQDQWLDOHVDIDYRUGHSODQRVGHIROLDFLyQ7DPELpQHQ1\QDVVlPHQ6XHFLD
GXUDQWHODVH[FXUVLRQHVGHO,&*&VHKDQREVHUYDGRGHSyVLWRVGHSRFRHVSHVRUDVRFLDGRVD
FLUFXODFLyQILVXUDOSODQRVGHODMDPLHQWRHQORVQRWFKHVEDVDOHVGHSHTXHxRVGRPRV
 /RVPD\RUHVGHSyVLWRVGHSLJRWLWDVHKDQORFDOL]DGRHQORVVLVWHPDVGH$7UDSD7XL3RQWHYHGUD\
HQ HO VLVWHPD 7URQFHGD 0RGRxHGR /XJR (Q JHQHUDO VRQ JUDQGHV FRODGDV GH KDVWD  P GH DOWXUD
FRPELQDQGR IRUPDVGH IOXMR\JRWHR(Q DOJXQDV UHSUHVHDPLHQWRV GH WDPDxRGHFLPpWULFR  VH SURGXFHQ
VKHOIVWRQHHQHOSHUtPHWUR\QLYHOHVWDEOHGHDJXD/DVIRUPDVDEDQGHUDGDVSUHVHQWDQGHQWDGRHQVXERUGH\
PXHVWUDQXQEDQGHDGRSDUDOHORDODVDSDUHQWHVOtQHDVGHIOXMR (QHOFDVRGH$7UDSDVHKDGDWDGRXQD
FROXPQDHVWDODJPtWLFDILJXUDJREWHQLpQGRVHHGDGHV&FDO\U%3SDUDHOQ~FOHR\
FDO\U%3SDUD OD OD VXSHUILFLHH[WHULRU 9,'$/520$1,HWDO7DPELpQ VHKDQGDWDGR
GHSyVLWRVHQHVWDPLVPDFXHYDFRQHGDGHVGHFDO\U%36$1-85-2HWDO
 (VWHWLSRGHGHSyVLWRVDSDUHFHQHQDOJXQDVFDQWHUDVHQPXURVDSLpGHDOJXQRVWDOXGHV\VH
KDQIRWRJUDILDGRDVRFLDGRVDDPDQDQWLDOHVGHQWURGHPLQDVH[FDYDGDVHQDOWHULWDV[DEUHV
 (OHVWXGLRGHORVJUDQGHVGHSyVLWRVHQ7URQFHGD$7UDSD2)ROyQPXHVWUDQTXHVRQ
IRUPDVGHDFUHFLyQUtWLPLFDHQFDSDVYHUILJXUDYLVLEOHVDQLYHOPDFURVFySLFRVLELHQ
HQ FRUWHV PXFKDV GH HVWDV FDSDV SHUILODQ SHTXHxRV PLFURJRXUV (Q JHQHUDO HQ IRUPDV QR
HURVLQDGDV ORVPLFURJRXUV WLHQGHQD FXEULU WRGDV ODV VXSHUILFLHV GH WRGDV ODV IRUPDV DVLPLODGDV
FRPR GH IOXMR FRODGDV IRUPDV FRPSXHVWDV IOXMRJRWHR \ IRUPDV GH JRWHR HVWDODJPLWDV
HVWDODFWLWDV /RVPLFURJRXUV FXEUHQ OD WRWDOLGDG GH ODV VXSHUILFLHV GH ODV IRUPDV EDVH LQFOXVLYH
FXDQGRHVWDVVXSHUILFLHVVRQH[WUDSORPDGDV
 (Q YDULDV FXHYDV JDOOHJDV $ 3RUWHOLxD $ &XQFKRVD \ HQ DOJXQDV ORFDOL]DGDV HQ
3RUWXJDO &DVWHOR GDV )XUQDV HQ%RLYDR ±9DOHQoD VH KDQ ORFDOL]DGR GHSyVLWRV GH SLJRWLWD
IRUPDQGRFRODGDVVREUHVXSHUILFLHVGHSRFDSHQGLHQWHGHGLYHUVDHQWLGDGVLQPLFURJRXUV\
FRQODVXSHUILFLHSXOLGDVLWXDGDVEDMROiPLQDGHDJXDGHDJXD,QLFLDOPHQWHVHLQWHUSUHWDURQ
FRPRIRUPDVVXEDFXiWLFDVGHDFXHUGRFRQODVUHIHUHQFLDVELEOLRJUiILFDVFRQVXOWDGDV)257,
6LQHPEDUJRXQHVWXGLRGHHVWRVGHSyVLWRVPXHVWUDTXHVRQ IRUPDVHURVLRQDGDV/DV
VXSHUILFLHVYLVLEOHVSUHVHQWDQGDWDFLRQHVDQWLJXDVLQGLFDWLYRGHTXHHVWDVIRUPDVHVWiQVLHQGR
GHVWUXLGDVSUHGRPLQLRGHSURFHVRVHURVLYRV\QRHQFUHFLPLHQWRSURFHVRGHDFUHFLyQ(Q$
7UDSD$&XQFKRVD\ 2)ROyQVHKDQORFDOL]DGRGHSyVLWRVHQORVTXHVHSXHGHQDSUHFLDUOD
VXFHVLyQGHYDULDVHWDSDVRIDVHVDOWHUQDVGHDFUHFLyQ±HURVLyQ±DFUHFLyQ±HURVLyQ
 7DPELpQHQDOJXQDVFXHYDVFRPRHQ2)ROyQODVVXSHUILFLHVVREUHODVTXHVHGHVDUUROODQODV
IRUPDVWLHQHQSHQGLHQWHVUHGXFLGDVSRUORTXHODYHORFLGDGGHODJXDIXHPX\OHQWD(QHVWHFDVRORV
PLFURJRXUVVHSUHVHQWDQFRPRIRUPDVGHWDPDxRFHQWLPpWULFRDGHFLPpWULFRFRQVXODELROtPLWHGHO
UHSUHVDPLHQWRGHOJRXURQGXODGR\FRQQXPHURVDVFRQYROXFLRQHV9HUILJXUDD
 /DVFRORUDFLRQHVVRQYDULDEOHVJHQHUDOPHQWHHQWUHXQFRORUPLHODXQFRORUURMREULOODQWH
(QDOJXQRVFDVRVWRQRVRFUHV\DPDULOORV(QVHFFLRQHVVHDSUHFLDXQDDOWHUQDQFLDUtWPLFD9,'$/
520$1ËHWDOGHFDSDVFODUDVWRQRVFUHPDSUHGRPLQLRGHO$O\FDSDVRVFXUDVFRORUHV
FDVWDxRURML]RSUHGRPLQLRGHO)HTXHSRGUtDFRUUHVSRQGHUDDFRQGLFLRQHVHVWDFLRQDOHVLQYLHUQR
YHUDQRDOLJXDOTXHRFXUUHFRQORVGHSyVLWRVYDUYDGRVHQORVODJRV
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
)LJXUDD(VWDODJPLWDFyQLFDKXHFDHQIXUQDGalilleiroIRWRJUDItD+LJLQLR(&$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EHVWDODJPLWDGHO FolónF
HVWDODFWLWDVHQIXUQDGDLaghoaGHVWDODFWLWDDLVODGDHQORVEORTXHVVREUHHOVLIyQFéverosGHA TrapDHSHTXHxRpool
FRQ FUHFLPLHQWR SHULPHWUDO shelfstone I IRUPD KXHFD DVLPLODGD FRQ VXUJHQFLDV GH DJXD HQ HO SLVR J FROXPQD
HVWDODJPtWLFDGHA TrapaFDO\U%3SDUDHOQ~FOHR9,'$/520$1tHWDO


 (Q OD VLPD GH FXDU]R GH 3LFR 6DFUR 9$48(,5252'5,*8(=  \ HQ DOJXQDV
FXHYDVHQFXDUFLWDVDSDUHFHQIRUPDQGRSHTXHxDVFRODGDVHQSDQHOHVYHUWLFDOHVDVRFLDGDVDSHTXHxRV
PDQDQWLDOHV
 (VWHWLSRGHHVSHOHRWHPDVDEXQGDQHQODVFXHYDVGHPDUHQHOOLWRUDODWOiQWLFRJDOOHJRYHU
DSDUWDGRFRPELQDQGRIRUPDVGHIOXMR\GHIOXMRJRWHRHVWDODFWLWDVILJXUDFHVWDODJPLWDV
ILJXUDD H LQFOXVLYH IRUPDVDVLPLODGDVDEHOOFDQRS\ ILJXUDF3UHGRPLQDQ ODVFRODGDV
VXEYHUWLFDOHVFRQGHVDUUROORGHPLFURJRXUVDSLODGRV
 (QDOJXQRVDEULJRV\FXHYDVVHPLRVFXUDVGH6HUUDGR*DOLxHLUR&DVDGR'HPR&REUHLUDV
DVRFLDGDVDSHTXHxRVPDQDQWLDOHVDIDYRUGHSODQRVGHIROLDFLyQ7DPELpQHQ1\QDVVlPHQ6XHFLD
GXUDQWHODVH[FXUVLRQHVGHO,&*&VHKDQREVHUYDGRGHSyVLWRVGHSRFRHVSHVRUDVRFLDGRVD
FLUFXODFLyQILVXUDOSODQRVGHODMDPLHQWRHQORVQRWFKHVEDVDOHVGHSHTXHxRVGRPRV
 /RVPD\RUHVGHSyVLWRVGHSLJRWLWDVHKDQORFDOL]DGRHQORVVLVWHPDVGH$7UDSD7XL3RQWHYHGUD\
HQ HO VLVWHPD 7URQFHGD 0RGRxHGR /XJR (Q JHQHUDO VRQ JUDQGHV FRODGDV GH KDVWD  P GH DOWXUD
FRPELQDQGR IRUPDVGH IOXMR\JRWHR(Q DOJXQDV UHSUHVHDPLHQWRV GH WDPDxRGHFLPpWULFR  VH SURGXFHQ
VKHOIVWRQHHQHOSHUtPHWUR\QLYHOHVWDEOHGHDJXD/DVIRUPDVDEDQGHUDGDVSUHVHQWDQGHQWDGRHQVXERUGH\
PXHVWUDQXQEDQGHDGRSDUDOHORDODVDSDUHQWHVOtQHDVGHIOXMR (QHOFDVRGH$7UDSDVHKDGDWDGRXQD
FROXPQDHVWDODJPtWLFDILJXUDJREWHQLpQGRVHHGDGHV&FDO\U%3SDUDHOQ~FOHR\
FDO\U%3SDUD OD OD VXSHUILFLHH[WHULRU 9,'$/520$1,HWDO7DPELpQ VHKDQGDWDGR
GHSyVLWRVHQHVWDPLVPDFXHYDFRQHGDGHVGHFDO\U%36$1-85-2HWDO
 (VWHWLSRGHGHSyVLWRVDSDUHFHQHQDOJXQDVFDQWHUDVHQPXURVDSLpGHDOJXQRVWDOXGHV\VH
KDQIRWRJUDILDGRDVRFLDGRVDDPDQDQWLDOHVGHQWURGHPLQDVH[FDYDGDVHQDOWHULWDV[DEUHV
 (OHVWXGLRGHORVJUDQGHVGHSyVLWRVHQ7URQFHGD$7UDSD2)ROyQPXHVWUDQTXHVRQ
IRUPDVGHDFUHFLyQUtWLPLFDHQFDSDVYHUILJXUDYLVLEOHVDQLYHOPDFURVFySLFRVLELHQ
HQ FRUWHV PXFKDV GH HVWDV FDSDV SHUILODQ SHTXHxRV PLFURJRXUV (Q JHQHUDO HQ IRUPDV QR
HURVLQDGDV ORVPLFURJRXUV WLHQGHQD FXEULU WRGDV ODV VXSHUILFLHV GH WRGDV ODV IRUPDV DVLPLODGDV
FRPR GH IOXMR FRODGDV IRUPDV FRPSXHVWDV IOXMRJRWHR \ IRUPDV GH JRWHR HVWDODJPLWDV
HVWDODFWLWDV /RVPLFURJRXUV FXEUHQ OD WRWDOLGDG GH ODV VXSHUILFLHV GH ODV IRUPDV EDVH LQFOXVLYH
FXDQGRHVWDVVXSHUILFLHVVRQH[WUDSORPDGDV
 (Q YDULDV FXHYDV JDOOHJDV $ 3RUWHOLxD $ &XQFKRVD \ HQ DOJXQDV ORFDOL]DGDV HQ
3RUWXJDO &DVWHOR GDV )XUQDV HQ%RLYDR ±9DOHQoD VH KDQ ORFDOL]DGR GHSyVLWRV GH SLJRWLWD
IRUPDQGRFRODGDVVREUHVXSHUILFLHVGHSRFDSHQGLHQWHGHGLYHUVDHQWLGDGVLQPLFURJRXUV\
FRQODVXSHUILFLHSXOLGDVLWXDGDVEDMROiPLQDGHDJXDGHDJXD,QLFLDOPHQWHVHLQWHUSUHWDURQ
FRPRIRUPDVVXEDFXiWLFDVGHDFXHUGRFRQODVUHIHUHQFLDVELEOLRJUiILFDVFRQVXOWDGDV)257,
6LQHPEDUJRXQHVWXGLRGHHVWRVGHSyVLWRVPXHVWUDTXHVRQ IRUPDVHURVLRQDGDV/DV
VXSHUILFLHVYLVLEOHVSUHVHQWDQGDWDFLRQHVDQWLJXDVLQGLFDWLYRGHTXHHVWDVIRUPDVHVWiQVLHQGR
GHVWUXLGDVSUHGRPLQLRGHSURFHVRVHURVLYRV\QRHQFUHFLPLHQWRSURFHVRGHDFUHFLyQ(Q$
7UDSD$&XQFKRVD\ 2)ROyQVHKDQORFDOL]DGRGHSyVLWRVHQORVTXHVHSXHGHQDSUHFLDUOD
VXFHVLyQGHYDULDVHWDSDVRIDVHVDOWHUQDVGHDFUHFLyQ±HURVLyQ±DFUHFLyQ±HURVLyQ
 7DPELpQHQDOJXQDVFXHYDVFRPRHQ2)ROyQODVVXSHUILFLHVVREUHODVTXHVHGHVDUUROODQODV
IRUPDVWLHQHQSHQGLHQWHVUHGXFLGDVSRUORTXHODYHORFLGDGGHODJXDIXHPX\OHQWD(QHVWHFDVRORV
PLFURJRXUVVHSUHVHQWDQFRPRIRUPDVGHWDPDxRFHQWLPpWULFRDGHFLPpWULFRFRQVXODELROtPLWHGHO
UHSUHVDPLHQWRGHOJRXURQGXODGR\FRQQXPHURVDVFRQYROXFLRQHV9HUILJXUDD
 /DVFRORUDFLRQHVVRQYDULDEOHVJHQHUDOPHQWHHQWUHXQFRORUPLHODXQFRORUURMREULOODQWH
(QDOJXQRVFDVRVWRQRVRFUHV\DPDULOORV(QVHFFLRQHVVHDSUHFLDXQDDOWHUQDQFLDUtWPLFD9,'$/
520$1ËHWDOGHFDSDVFODUDVWRQRVFUHPDSUHGRPLQLRGHO$O\FDSDVRVFXUDVFRORUHV
FDVWDxRURML]RSUHGRPLQLRGHO)HTXHSRGUtDFRUUHVSRQGHUDDFRQGLFLRQHVHVWDFLRQDOHVLQYLHUQR
YHUDQRDOLJXDOTXHRFXUUHFRQORVGHSyVLWRVYDUYDGRVHQORVODJRV
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
 /D FRPSRVLFLyQ HOHPHQWDO GH ODV GLVWLQWDV FDSDV DSDUH HQ OD WDEOD , LQFOXLGD HQ9,'$/
520$1ËHWDOLE/DVFDSDVFODUDVHVWiQFRPSXHVWDVGH&2$O
6L\ODVFDSDVRVFXUDVSUHVHQWDQ&2$O6L\)H
9HUILJXUD



 (QDOJXQDVFXHYDVHQURWXUDVGHORVGHSyVLWRVVHKDQREVHUYDGREDQGDVQHJUDVTXHPDUFDQ
GLVFRUGDQFLDV HQ OD VHULH UtWPLFD \ TXH HYLGHQFLDQ OD H[LVWHQFLD GH IDVHV DQRUPDOHV HQ ODV TXH
SUHYDOHFHUtDQODVFRQGLFLRQHVGHDFRPSOHMDPLHQWRGHO)H
 /RVHVWXGLRV UHDOL]DGRVSRU6$1-85-2HWDO PXHVWUDQTXHHVWRVGHSyVLWRVHVWiQ
UHODFLRQDGRVFRQODSUHVHQFLDGHVXHORVHQODVXSHUILFLHSRUHQFLPDGHODFXHYD

)LJXUD  'HSyVLWRV GH SLJRWLWD )RWRJUDItDV D HVFDOD PDFUR D E F GH GHSyVLWRV HURVLRQDGRV R URWRV
)RWRJUDItDDHVFDODPLFURUHDOL]DGDPHGLDQWHOXSDGFRUWHVtD-59LGDO5RPDQt



 
(VSHOHRWHPDVGHVLOLFLR
 (VXQDGHODVPLQHUDORJtDVVHFXQGDULDVPiVIUHFXHQWHHQODVFDYLGDGHVHVWXGLDGDVHQHVWD
7HVLV SUHVHQWiQGRVH FRPR GHSyVLWRV GH ySDOR DPRUIR ySDOR$ 6L2+2 9,'$/
520$1,HWDO(VWHPLQHUDOKDVLGRFDUDFWHUL]DGRPHGLDQWHGLIHUHQWHVWpFQLFDV
DQDOtWLFDVDQiOLVLVTXtPLFRHOHPHQWDO;5';5)\'7$*7$9,'$/520$1ËHWDO
 (Q ODV FXDUFLWDV GH ORV WHSXLV GH9HQH]XHOD$8%5(&+7 HW DO  VHxDODQ TXH ORV
HVSHOHRWHPDVSUHVHQWHVWLHQHQXQDFRPSRVLFLyQHVPX\VLPSOHHVWDQGRIRUPDGRVSRUYDULRVWLSRV
GHySDORSULQFLSDOPHQWHySDOR$ySDOR&7RFXDU]R
 /D IRUPDFLyQ GH HVSHOHRWHPDV GH VtOLFLR HV XQ IHQyPHQR TXH VH SUHVHQWD HQ FXHYDV
GHVDUUROODGDV HQ XQD JUDQ YDULHGDG GH URFDV GHVGH VHGLPHQWDULDV DUHQLVFDV \ FXDUFLWDV
PHWDPyUILFDV JQHLVHV PHWDYXOFDQLWDV iFLGDV HWF YROFiQLFDV ULROLWDV GDFLWDV EDVDOWRV \
SOXWyQLFDVJUDQLWRJUDQLRGRULWDFXDU]RGLRULWD9,'$/520$1ËHWDO7DPELpQKDQVLGR
ORFDOL]DGDV HQ FXHYDV GHVDUUROODGDV HQ GLTXHV GH FXDU]R 9$48(,52  (Q SULQFLSLR VH
SXHGHQGHVDUUROODUHVWHWLSRGHHVSHOHRWHPDVVLHPSUHTXHODURFDGHSDUWLGDFRQWHQJDVtOLFHVLHQGR

)LJXUD(VSHFWURVFRStDGH  ODVEDQGDVFODUDVD\RVFXUDVEGHXQDPXHVWUDGHSLJRWLWD0DWHULDOFRUWHVtD-5
9LGDO5RPDQt
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
 /D FRPSRVLFLyQ HOHPHQWDO GH ODV GLVWLQWDV FDSDV DSDUH HQ OD WDEOD , LQFOXLGD HQ9,'$/
520$1ËHWDOLE/DVFDSDVFODUDVHVWiQFRPSXHVWDVGH&2$O
6L\ODVFDSDVRVFXUDVSUHVHQWDQ&2$O6L\)H
9HUILJXUD



 (QDOJXQDVFXHYDVHQURWXUDVGHORVGHSyVLWRVVHKDQREVHUYDGREDQGDVQHJUDVTXHPDUFDQ
GLVFRUGDQFLDV HQ OD VHULH UtWPLFD \ TXH HYLGHQFLDQ OD H[LVWHQFLD GH IDVHV DQRUPDOHV HQ ODV TXH
SUHYDOHFHUtDQODVFRQGLFLRQHVGHDFRPSOHMDPLHQWRGHO)H
 /RVHVWXGLRV UHDOL]DGRVSRU6$1-85-2HWDO PXHVWUDQTXHHVWRVGHSyVLWRVHVWiQ
UHODFLRQDGRVFRQODSUHVHQFLDGHVXHORVHQODVXSHUILFLHSRUHQFLPDGHODFXHYD

)LJXUD  'HSyVLWRV GH SLJRWLWD )RWRJUDItDV D HVFDOD PDFUR D E F GH GHSyVLWRV HURVLRQDGRV R URWRV
)RWRJUDItDDHVFDODPLFURUHDOL]DGDPHGLDQWHOXSDGFRUWHVtD-59LGDO5RPDQt



 
(VSHOHRWHPDVGHVLOLFLR
 (VXQDGHODVPLQHUDORJtDVVHFXQGDULDVPiVIUHFXHQWHHQODVFDYLGDGHVHVWXGLDGDVHQHVWD
7HVLV SUHVHQWiQGRVH FRPR GHSyVLWRV GH ySDOR DPRUIR ySDOR$ 6L2+2 9,'$/
520$1,HWDO(VWHPLQHUDOKDVLGRFDUDFWHUL]DGRPHGLDQWHGLIHUHQWHVWpFQLFDV
DQDOtWLFDVDQiOLVLVTXtPLFRHOHPHQWDO;5';5)\'7$*7$9,'$/520$1ËHWDO
 (Q ODV FXDUFLWDV GH ORV WHSXLV GH9HQH]XHOD$8%5(&+7 HW DO  VHxDODQ TXH ORV
HVSHOHRWHPDVSUHVHQWHVWLHQHQXQDFRPSRVLFLyQHVPX\VLPSOHHVWDQGRIRUPDGRVSRUYDULRVWLSRV
GHySDORSULQFLSDOPHQWHySDOR$ySDOR&7RFXDU]R
 /D IRUPDFLyQ GH HVSHOHRWHPDV GH VtOLFLR HV XQ IHQyPHQR TXH VH SUHVHQWD HQ FXHYDV
GHVDUUROODGDV HQ XQD JUDQ YDULHGDG GH URFDV GHVGH VHGLPHQWDULDV DUHQLVFDV \ FXDUFLWDV
PHWDPyUILFDV JQHLVHV PHWDYXOFDQLWDV iFLGDV HWF YROFiQLFDV ULROLWDV GDFLWDV EDVDOWRV \
SOXWyQLFDVJUDQLWRJUDQLRGRULWDFXDU]RGLRULWD9,'$/520$1ËHWDO7DPELpQKDQVLGR
ORFDOL]DGDV HQ FXHYDV GHVDUUROODGDV HQ GLTXHV GH FXDU]R 9$48(,52  (Q SULQFLSLR VH
SXHGHQGHVDUUROODUHVWHWLSRGHHVSHOHRWHPDVVLHPSUHTXHODURFDGHSDUWLGDFRQWHQJDVtOLFHVLHQGR

)LJXUD(VSHFWURVFRStDGH  ODVEDQGDVFODUDVD\RVFXUDVEGHXQDPXHVWUDGHSLJRWLWD0DWHULDOFRUWHVtD-5
9LGDO5RPDQt
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
PiVDEXQGDQWHVODVIRUPDVFXDQWRPD\RUFRQWHQLGRHQVtOLFLRWHQJDODURFD$VtHQURFDVEiVLFDV
WLSRJDEURVGLRULWDVSHULGRWLWDV\EDVDOWRVHVWHWLSRGHHVSHOHRWHPDVVRQPHQRVKDELWXDOHVVLELHQVH
SURGXFHQ RWURVPLQHUDOHV DXWLJpQLFRV IRUPDGRV SRU HOHPHQWRV SUHVHQWHV HQ OD SURSLD URFD FRPR
FDUERQDWRV GH FDOFLR PDJQHVLR KLHUUR SORPR HWF9,'$/520$1Ë HW DO  :(%% 	
),1/$<621


 /DSUHFLSLWDFLyQGHOVtOLFLRGLVXHOWRVHSURGXFHDWUDYpVGHGRVSURFHVRVIXQGDPHQWDOPHQWH
XQR TXtPLFR SRU VREUHVDWXUDFLyQ GHELGD D OD HYDSRUDFLyQ GHO DJXD FRPSOHPHQWDGR SRU RWUR
ELROyJLFRHQHOTXH ORVPLFURRUJDQLVPRVDFW~DQGHVRSRUWH ItVLFRVREUHHOTXHSUHFLSLWDHOySDOR
DPRUIR (VWRV GRV SURFHVRV GDQ OXJDU D XQD SULPHUD FODVLILFDFLyQ GH ORV GHSyVLWRV GH VtOLFLR
UHVXOWDQWHHQGRVJUDQGHVJUXSRVGHHVSHOHRWHPDV
 (VSHOHRWHPDV VLOtFHRV LQRUJiQLFRV 6RQ DTXHOORV HQ ORV TXH SDUD VX GHVDUUROOR QR SDUHFH
REYLRODLQWHUYHQFLyQGHPLFURELRVXRWURVRUJDQLVPRVVHIRUPDQSRUJRWHRIOXMRRJRWHR
IOXMRDSDUWLUGHGLVROXFLRQHVGH6L2VDWXUDGDVFRPRVLGHIRUPDVNiUVWLFDVVHWUDWDVH(QVX
HVWDGR LQLFLDO IRUPDQ SHTXHxDV HVWDODFWLWDV KXHFDV WLSR PDFDUUyQ VRGDVWUDZOLNH
VWDODFWLWHVTXHHQFXHYDVHQJUDQLWRVVRQIRUPDVPLOLPpWULFDVSHURTXHHQFXDUFLWDVGDQ

)LJXUD(VSHOHRWHPDGHySDOR$GHVDUUROODGRHQHOH[WUHPRGHXQIHQRFULVWDOGHIHOGHVSDWR0XHVWUDORFDOL]DGDHQHO
VLVWHPDGHA Cunchosa &DQJDV3RQWHYHGUD(OFUHFLPLHQWRGHHVWRVHVSHOHRWHPDVHVLQGLFDWLYRGHXQDVXFHVLyQGH
SURFHVRVDQLYHOORFDOVLQJUDQGHVGHVSOD]DPLHQWRVRPLJUDFLRQHVGHORVPLFURFODVWRV\UHVLGXDOHVGHODDOWHUDFLyQ


OXJDU D IRUPDV FRQ GHVDUUROOR LQFOXVR PpWULFR $8%5(&+7 HW DO  (VWH WLSR GH
HVSHOHRWHPDVKDQVLGRGHVFULWRVSULQFLSDOPHQWHHQFDYLGDGHVGHVDUUROODGDVHQFXDUFLWDV\HQ
DOJXQR WXERV YROFiQLFRV *HQHUDOPHQWH QR WLHQHQ HVWDODJPLWD DVRFLDGD \ HQ OD ]RQD GH
JRWHRVRODPHQWHVHGHVDUUROODXQDFRVWUDRSHTXHxRIORZVWRQH
 /RV ELRHVSHOHRWHPDV TXH VRQ HVSHOHRWHPDV GH VtOLFH GHVDUUROODGRV SRU PHGLDFLyQ GH
GLIHUHQWHVPLFURRUJDQLVPRV(QJHQHUDOSXHGHQFRQVLGHUDUVHFXDWURIDVHVSULQFLSDOHVHQHO
GHVDUUROOR GH HVWRV HVSHOHRWHPDV XQD SULPHUD HQ OD TXH VH SURGXFH OD DFXPXODFLyQ GH
JUDQRVPLQHUDOHVSURGXFLGRVSRUODGHVDJUHJDFLyQGHODURFDXQDVHJXQGDIDVHHQODTXHORV
PLFURRUJDQLVPRV FRORQL]DQ HVWDV DFXPXODFLRQHV XQD WHUFHUD IDVH HQ OD TXH FRPR
FRQVHFXHQFLDGHODDFWLYLGDGRUJiQLFDGHGLFKRVPLFURRUJQDLVPRVVHFRPLHQ]DDSURGXFLUHO
ySDOR ELRJpQLFR \ XQD ~OWLPD \ FXDUWD IDVH TXH FRQVLVWH HQ OD DSDULFLyQ GH WULTXLWRV
FRQVWLWXLGRVSRUPLQHUDOHVDXWLJpQLFRV9,'$/520$1,HWDO
(OGHSyVLWRGHODVtOLFHDPRUID\HOGHVDUUROORGHORVPLFURRUJDQLVPRVHQHOHVSHOHRWHPDVRQ
GRVIHQyPHQRVTXHVLELHQXQRGHVHQFDGHQDDORWURSRVWHULRUPHQWHVHUHWURDOLPHQWDQHQ
HWDSDV VXFHLVYD D OR ODUJR GHO WLHPSR /Ï3(=*$/,1'2  (V GHFLU DXQTXH ORV
PLFURRUJDQLPRV VRQ ORV TXH HQ RULJHQ SURSLFLDQ OD GLVROXFLyQ GH OD VtOLFH
0$/,1296.$<$HWDO7$.$2%$5.(5HWDOFXDQGRHVWHUH
SUHFLSLWDFRPRySDOR$WDPELpQIDYRUHFHDVXYH]SDUDHOGHVDUUROORGHHVWRVVHUHVYLYRV
:$,1:5,*+7 HW DO  :$,1:5,*+7  .8=1(6729  $GHPiV
FXDQGRHODJXDFRQWHQLGDHQHOJHOGHVtOLFHHYDSRUDSURGXFLHQGRODSUHFLSLWDFLyQGHySDOR
SXHGHGHMDUVHSXOWDGDV\DVtIRVLOL]DGDVPXFKDVIRUPDVGHYLGDTXHSDVDUiQDIRUPDUSDUWH
GHODPDWUL]GHOHVSHOHRWHPD7RGRVHVWRVIDFWRUHVMXVWLILFDQHOQRPEUHGHELRHVSHOHRWHPDV
9,'$/520$1,HWDO
 /DPD\RUtD GH ORV HVSHOHRWHPDV GH VtOLFH HVWXGLDGRV HQ URFDVPDJPiWLFDV SHUWHQHFHQ DO
JUXSRGHORVELRHVSHOHRWHPDV6HKDQLGHQWLILFDGRHQGLVWLQWRVWLSRVGHURFDVPDJPiWLFDVVLWXDGDV
HQHQWRUQRVJHRJUiILFRFOLPiWLFRVYDULDGRVGHVGHK~PHGRWHPSODGRKDVWDUHJLRQHVIUtDV(VSDxD
3RUWXJDO,VOD$]RUHV5HLQR8QLGR$OHPDQLD3RORQLD5HS~EOLFD&KHFD6XHFLD)LQODQGLD&RUHD
UHJLRQHV WURSLFDOHV %UDVLO9DQH]XHOD0DGDJDVFDU \ UHJLRQHViULGDV 6XU \2HVWH GH$XVWUDOLD
$UJHQWLQD 1LJHULD 6ZD]LODQGLD 0p[LFR 86$ ,UiQ $ SHVDU GH ODV DPSOLDV YDULDFLRQHV
FOLPiWLFDV\OLWROyJLFDVORVHVSHOHRWHPDVUHVXOWDQWHVSUHVHQWDQORVPLVPRVUDVJRVVHGLPHQWROyJLFRV
\PLQHUDOyJLFRVHLQFOXVLYHORVPLFURRUJDQLVPRVDVRFLDGRV9,'$/520$1,HWDO
 $WHQGLHQGRDVXPRUIRORJtD\HOLPLQDQGRHQODPHGLGDGHORSRVLEOHFXDOTXLHUUHIHUHQFLDD
OD JpQHVLV GHO HVSHOHRWHPD GHELGR D TXH HVWD VRODPHQWH SRGUi VHU FRQRFLGD EDMR H[DPHQ FRQ
PLFURVFRSLRHOHFWUyQLFRVHFRQVLGHUDQGRVJUDQGHVWLSRVGHHVSHOHRWHPDV9,'$/520$1ËHWDO
6HHYLWDDVtHOXVRGHORVWpUPLQRVGHIRUPDVNiUVWLFDVVLPLODUHV\TXHSRGUtDGDUOXJDU
DFRQVLGHUDUODVFRPRIRUPDVHTXLYDOHQWHV
 (VSHOHRWHPDVFLOtQGULFRV6HFRQVLGHUDQWUHVVXEWLSRV
 (VSHOHRWHPDV FLOtQGULFRV LQGLYLGXDOL]DGRV 6RQ HVSHOHRWHPDV 9,'$/ 520$1Ë 	
9,/$3/$1$GHVDUUROODGRVHQODVSDUHGHVWHFKRVRVXHORVGHODVFDYLGDGHV\
TXHFUHFHQSRUHOPRYLPLHQWRFDSLODUGHODJXDDFXPXODGDHQORVGHSyVLWRVSURFHGHQWHV
GH OD DOWHUDFLyQ GH OD URFD 6RQ IRUPDV JHQHUDOPHQWH GHOJDGDV GH KDVWD  PP GH
GLiPHWUR\FRQXQGHVDUUROORORQJLWXGLQDOGHHQWUH\PP(QDOJXQRVFDVRVSXHGHQ
GHVDUUROODU GUXVDV GH FDOFLWD R \HVR SHTXHxRV FULVWDOHV RPDFODV ZKLVNHUV HQ HOORV
iSLFHVGHOHVSHOHRWHPD9HUILJXUD
 (VSHOHRWHPDV HQ PDQWR R FpVSHG JUDVVVKDSHG VSHOHWRKHPV 6RQ DJUXSDFLRQHV GH
QXPHURVDV IRUPDV FLOtQGULFDV PX\ GHOJDGDV Pi[LPR  PP GH GLiPHWUR \ TXH
DSDUHFHQ DVRFLDGDV IRUPDQGR FRQMXQWRV HQ ORV WHFKRVRSDUHGHVGH OD FDYLGDG(VWRV
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
PiVDEXQGDQWHVODVIRUPDVFXDQWRPD\RUFRQWHQLGRHQVtOLFLRWHQJDODURFD$VtHQURFDVEiVLFDV
WLSRJDEURVGLRULWDVSHULGRWLWDV\EDVDOWRVHVWHWLSRGHHVSHOHRWHPDVVRQPHQRVKDELWXDOHVVLELHQVH
SURGXFHQ RWURVPLQHUDOHV DXWLJpQLFRV IRUPDGRV SRU HOHPHQWRV SUHVHQWHV HQ OD SURSLD URFD FRPR
FDUERQDWRV GH FDOFLR PDJQHVLR KLHUUR SORPR HWF9,'$/520$1Ë HW DO  :(%% 	
),1/$<621


 /DSUHFLSLWDFLyQGHOVtOLFLRGLVXHOWRVHSURGXFHDWUDYpVGHGRVSURFHVRVIXQGDPHQWDOPHQWH
XQR TXtPLFR SRU VREUHVDWXUDFLyQ GHELGD D OD HYDSRUDFLyQ GHO DJXD FRPSOHPHQWDGR SRU RWUR
ELROyJLFRHQHOTXH ORVPLFURRUJDQLVPRVDFW~DQGHVRSRUWH ItVLFRVREUHHOTXHSUHFLSLWDHOySDOR
DPRUIR (VWRV GRV SURFHVRV GDQ OXJDU D XQD SULPHUD FODVLILFDFLyQ GH ORV GHSyVLWRV GH VtOLFLR
UHVXOWDQWHHQGRVJUDQGHVJUXSRVGHHVSHOHRWHPDV
 (VSHOHRWHPDV VLOtFHRV LQRUJiQLFRV 6RQ DTXHOORV HQ ORV TXH SDUD VX GHVDUUROOR QR SDUHFH
REYLRODLQWHUYHQFLyQGHPLFURELRVXRWURVRUJDQLVPRVVHIRUPDQSRUJRWHRIOXMRRJRWHR
IOXMRDSDUWLUGHGLVROXFLRQHVGH6L2VDWXUDGDVFRPRVLGHIRUPDVNiUVWLFDVVHWUDWDVH(QVX
HVWDGR LQLFLDO IRUPDQ SHTXHxDV HVWDODFWLWDV KXHFDV WLSR PDFDUUyQ VRGDVWUDZOLNH
VWDODFWLWHVTXHHQFXHYDVHQJUDQLWRVVRQIRUPDVPLOLPpWULFDVSHURTXHHQFXDUFLWDVGDQ

)LJXUD(VSHOHRWHPDGHySDOR$GHVDUUROODGRHQHOH[WUHPRGHXQIHQRFULVWDOGHIHOGHVSDWR0XHVWUDORFDOL]DGDHQHO
VLVWHPDGHA Cunchosa &DQJDV3RQWHYHGUD(OFUHFLPLHQWRGHHVWRVHVSHOHRWHPDVHVLQGLFDWLYRGHXQDVXFHVLyQGH
SURFHVRVDQLYHOORFDOVLQJUDQGHVGHVSOD]DPLHQWRVRPLJUDFLRQHVGHORVPLFURFODVWRV\UHVLGXDOHVGHODDOWHUDFLyQ


OXJDU D IRUPDV FRQ GHVDUUROOR LQFOXVR PpWULFR $8%5(&+7 HW DO  (VWH WLSR GH
HVSHOHRWHPDVKDQVLGRGHVFULWRVSULQFLSDOPHQWHHQFDYLGDGHVGHVDUUROODGDVHQFXDUFLWDV\HQ
DOJXQR WXERV YROFiQLFRV *HQHUDOPHQWH QR WLHQHQ HVWDODJPLWD DVRFLDGD \ HQ OD ]RQD GH
JRWHRVRODPHQWHVHGHVDUUROODXQDFRVWUDRSHTXHxRIORZVWRQH
 /RV ELRHVSHOHRWHPDV TXH VRQ HVSHOHRWHPDV GH VtOLFH GHVDUUROODGRV SRU PHGLDFLyQ GH
GLIHUHQWHVPLFURRUJDQLVPRV(QJHQHUDOSXHGHQFRQVLGHUDUVHFXDWURIDVHVSULQFLSDOHVHQHO
GHVDUUROOR GH HVWRV HVSHOHRWHPDV XQD SULPHUD HQ OD TXH VH SURGXFH OD DFXPXODFLyQ GH
JUDQRVPLQHUDOHVSURGXFLGRVSRUODGHVDJUHJDFLyQGHODURFDXQDVHJXQGDIDVHHQODTXHORV
PLFURRUJDQLVPRV FRORQL]DQ HVWDV DFXPXODFLRQHV XQD WHUFHUD IDVH HQ OD TXH FRPR
FRQVHFXHQFLDGHODDFWLYLGDGRUJiQLFDGHGLFKRVPLFURRUJQDLVPRVVHFRPLHQ]DDSURGXFLUHO
ySDOR ELRJpQLFR \ XQD ~OWLPD \ FXDUWD IDVH TXH FRQVLVWH HQ OD DSDULFLyQ GH WULTXLWRV
FRQVWLWXLGRVSRUPLQHUDOHVDXWLJpQLFRV9,'$/520$1,HWDO
(OGHSyVLWRGHODVtOLFHDPRUID\HOGHVDUUROORGHORVPLFURRUJDQLVPRVHQHOHVSHOHRWHPDVRQ
GRVIHQyPHQRVTXHVLELHQXQRGHVHQFDGHQDDORWURSRVWHULRUPHQWHVHUHWURDOLPHQWDQHQ
HWDSDV VXFHLVYD D OR ODUJR GHO WLHPSR /Ï3(=*$/,1'2  (V GHFLU DXQTXH ORV
PLFURRUJDQLPRV VRQ ORV TXH HQ RULJHQ SURSLFLDQ OD GLVROXFLyQ GH OD VtOLFH
0$/,1296.$<$HWDO7$.$2%$5.(5HWDOFXDQGRHVWHUH
SUHFLSLWDFRPRySDOR$WDPELpQIDYRUHFHDVXYH]SDUDHOGHVDUUROORGHHVWRVVHUHVYLYRV
:$,1:5,*+7 HW DO  :$,1:5,*+7  .8=1(6729  $GHPiV
FXDQGRHODJXDFRQWHQLGDHQHOJHOGHVtOLFHHYDSRUDSURGXFLHQGRODSUHFLSLWDFLyQGHySDOR
SXHGHGHMDUVHSXOWDGDV\DVtIRVLOL]DGDVPXFKDVIRUPDVGHYLGDTXHSDVDUiQDIRUPDUSDUWH
GHODPDWUL]GHOHVSHOHRWHPD7RGRVHVWRVIDFWRUHVMXVWLILFDQHOQRPEUHGHELRHVSHOHRWHPDV
9,'$/520$1,HWDO
 /DPD\RUtD GH ORV HVSHOHRWHPDV GH VtOLFH HVWXGLDGRV HQ URFDVPDJPiWLFDV SHUWHQHFHQ DO
JUXSRGHORVELRHVSHOHRWHPDV6HKDQLGHQWLILFDGRHQGLVWLQWRVWLSRVGHURFDVPDJPiWLFDVVLWXDGDV
HQHQWRUQRVJHRJUiILFRFOLPiWLFRVYDULDGRVGHVGHK~PHGRWHPSODGRKDVWDUHJLRQHVIUtDV(VSDxD
3RUWXJDO,VOD$]RUHV5HLQR8QLGR$OHPDQLD3RORQLD5HS~EOLFD&KHFD6XHFLD)LQODQGLD&RUHD
UHJLRQHV WURSLFDOHV %UDVLO9DQH]XHOD0DGDJDVFDU \ UHJLRQHViULGDV 6XU \2HVWH GH$XVWUDOLD
$UJHQWLQD 1LJHULD 6ZD]LODQGLD 0p[LFR 86$ ,UiQ $ SHVDU GH ODV DPSOLDV YDULDFLRQHV
FOLPiWLFDV\OLWROyJLFDVORVHVSHOHRWHPDVUHVXOWDQWHVSUHVHQWDQORVPLVPRVUDVJRVVHGLPHQWROyJLFRV
\PLQHUDOyJLFRVHLQFOXVLYHORVPLFURRUJDQLVPRVDVRFLDGRV9,'$/520$1,HWDO
 $WHQGLHQGRDVXPRUIRORJtD\HOLPLQDQGRHQODPHGLGDGHORSRVLEOHFXDOTXLHUUHIHUHQFLDD
OD JpQHVLV GHO HVSHOHRWHPD GHELGR D TXH HVWD VRODPHQWH SRGUi VHU FRQRFLGD EDMR H[DPHQ FRQ
PLFURVFRSLRHOHFWUyQLFRVHFRQVLGHUDQGRVJUDQGHVWLSRVGHHVSHOHRWHPDV9,'$/520$1ËHWDO
6HHYLWDDVtHOXVRGHORVWpUPLQRVGHIRUPDVNiUVWLFDVVLPLODUHV\TXHSRGUtDGDUOXJDU
DFRQVLGHUDUODVFRPRIRUPDVHTXLYDOHQWHV
 (VSHOHRWHPDVFLOtQGULFRV6HFRQVLGHUDQWUHVVXEWLSRV
 (VSHOHRWHPDV FLOtQGULFRV LQGLYLGXDOL]DGRV 6RQ HVSHOHRWHPDV 9,'$/ 520$1Ë 	
9,/$3/$1$GHVDUUROODGRVHQODVSDUHGHVWHFKRVRVXHORVGHODVFDYLGDGHV\
TXHFUHFHQSRUHOPRYLPLHQWRFDSLODUGHODJXDDFXPXODGDHQORVGHSyVLWRVSURFHGHQWHV
GH OD DOWHUDFLyQ GH OD URFD 6RQ IRUPDV JHQHUDOPHQWH GHOJDGDV GH KDVWD  PP GH
GLiPHWUR\FRQXQGHVDUUROORORQJLWXGLQDOGHHQWUH\PP(QDOJXQRVFDVRVSXHGHQ
GHVDUUROODU GUXVDV GH FDOFLWD R \HVR SHTXHxRV FULVWDOHV RPDFODV ZKLVNHUV HQ HOORV
iSLFHVGHOHVSHOHRWHPD9HUILJXUD
 (VSHOHRWHPDV HQ PDQWR R FpVSHG JUDVVVKDSHG VSHOHWRKHPV 6RQ DJUXSDFLRQHV GH
QXPHURVDV IRUPDV FLOtQGULFDV PX\ GHOJDGDV Pi[LPR  PP GH GLiPHWUR \ TXH
DSDUHFHQ DVRFLDGDV IRUPDQGR FRQMXQWRV HQ ORV WHFKRVRSDUHGHVGH OD FDYLGDG(VWRV
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
HVSHOHRWHPDV VH IRUPDQ SRU HO FUHFLPLHQWR GH EDFWHULDV ILODPHQWRVDV JXLDGR SRU HO
PRYLPLHQWR FDSLODU GHO DJXD GHVGH HO DJORPHUDGR EDVDO KDFLD HO iSLFH GH OD IRUPD
7DPELpQ SXHGHQ GHVDUUROODU GUXVDV GH FDOFLWD R \HVR SHTXHxRV FULVWDOHV R PDFODV
ZKLVNHUVHQHOORViSLFHVGHORVHVSHOHRWHPDV\TXHDSDUHFHQFHPHQWDGRVSRUySDOR
9HUILJXUD
 0LFURHVWURPDWROLWRVWHUUHVWUHV(VWHWLSRGHHVSHOHRWHPDVVHKDQGHVFULWRHQFDYLGDGHV
GHVDUUROODGDVHQDUHQLVFDV$8%5(&+7HWDO\FXDUFLWDV$8%5(&+7HWDO
SHURQRKDEtDQVLGRGHVFULWRVHQFXHYDVHQURFDVPDJPiWLFDVKDVWDKDFHSRFR
9,'$/520$1,HWDO6HIRUPDQSRUHOFUHFLPLHQWRGHFLDQREDFWHULDVTXH
YLYHQPLHQWUDVH[LVWHKXPHGDGHQODFXHYDPXULHQGRRFHVDQGRVXDFWLYLGDGGXUDQWHOD
HVWDFLyQ VHFD \ GDQGR DVt RULJHQ D XQ VXEVWUDWR RUJiQLFRPLQHUDO SDUD OD VLJXLHQWH
JHQHUDFLyQHQHOVLJXLHQWHSHUtRGRK~PHGR(VWDPDWDGHRUJDQLVPRVDFW~DFRPRXQD
WUDPSDSDUDORVVHGLPHQWRV\HVDPHQXGRFHPHQWDGDSRUHOySDOR$HOFXDOSUHFLSLWD
FXDQGRHOKLGURJHOGHVtOLFHVLOLFRQK\GURJHOSLHUGHDJXDSRUHYDSRUDFLyQ(OSDWUyQGH
FUHFLPLHQWR HVWURPDWROtWLFR HQ FDSDV UtWPLFDV VH SXHGH DSUHFLDU HQ ODV VHFFLRQHV
WUDQVYHUVDOHV GH HVWDV PLFURIRUPDV (VWRV PLFURHVWURPDWROLWRV WHUUHVWUHV FUHFHQ HQ
FXDOTXLHUGLUHFFLyQFROJDQGRGHVGHHO WHFKRVREUH ODVSDUHGHVRVREUHHOVXHORGH OD
FXHYDSHURQXQFDUHODFLRQDGRFRQSURFHVRVGHJRWHR9HUILJXUD
 (VSHOHRWHPDVSODQRVYHUILJXUDVHGLVWLQJXHQGRVVXEWLSRV
 (VWUXFWXUDV DVRFLDGDV D JRWDV GH DJXD9,'$/520$1, HW DO  6RQ SiWLQDV
VREUH ODVXSHUILFLHURFRVDGHHVSHVRUYDULDEOH\GHORUGHQPLFURJUDQRVPLFUyQGH
GLiPHWUR IRUPDGRV SRU FODVWRV GHPLQHUDO SURFHGHQWH GH OD DOWHUDFLyQ GH OD URFD \
WUDQVSRUWDGRVDFRUWDGLVWDQFLDGHVGHVXSRVLFLyQRULJLQDO(ODJXDPXHYHDUUDVWUDQGRD
ORV JUDQRV GH URFD SURGXFLGRV SUHYLDPHQWH SRU DOWHUDFLyQ SULPHUR FRPR SHTXHxDV
SHOtFXODV \ SRVWHULRUPHQWH FXDQGR VH UHGXFH HO IOXMR GH DJXD \ FRPLHQ]D OD
HYDSRUDFLyQ OD WHQVLyQVXSHUILFLDOGD OXJDUD ODGHGLYLVLyQGH ODSHOtFXODGHDJXDHQ
JRWDVTXHVHDGKLHUHQDOWHFKRSDUHGHVRVXHORGHODFXHYDRLQFOXVRHQORVFDQWRVGH
ORVEORTXHVHIHFWRERUGHDJORPHUDQGRORVJUDQRVGHPLQHUDODOUHGHGRUGHODVJRWDV(O
UHVXOWDGRILQDOHVXQDLQWULQFDGDPRUIRORJtDGHFDPSRVGHPLFURJRXUV(OIDFWRUFODYHHQ
HVWHSURFHVRGHVHGLPHQWDFLyQHVODEDMDYHORFLGDGGHPRYLPLHQWRGHODSHOtFXODGHDJXD
\TXHQROOHJDDVREUHSDVDUODIXHU]DGHDGKHVLyQHQWUHODVXSHUILFLHURFRVDVREUHODTXH
VHPXHYH \  OD VXVSHQVLyQ DUHQDDJXD (Q VXSHUILFLHV HVFDORQDGRV ORV  ERUGHV GHO
PLFURJRXUULPVWRQHGDPVSUHVHQWDQHORQJDFLyQHQODGLUHFFLyQGHOIOXMRGHDJXD
 &RODGDV \ IRUPDV DVRFLDGDV )ORZVWRQH ULPVWRQHV DQG PLFURJRXUV 6RQ
UHFXEULPLHQWRV GH OD VXSHUILFLH URFRVD HQ OD FXHYD FRQ HVSHVRU YDULDEOH \ TXH
SXHGHRFXOWDUODPLFURUXJRVLGDGGHODURFD6RQDFXPXODFLRQHVGHVRUGHQDGDVGH
FODVWRV GH PLQHUDO HPSXMDGRV SRU OD OiPLQD GH DJXD GXUDQWH OD IDVH K~PHGD \
UHPDUFDGDVSRU DFXPOXFLRQHV OLQHDOHV FRQ VXSHUILFLH VLQXRVDGHWUiV GH OD TXH VH
SXHGH DOPDFHQDU DJXD WHPSRUDOPHQWH/DV GLVWLQWDV IRUPDV GH IOXMR DSDUHFHQ HQ
VXSHUILFLHSODQDVHQWHFKRRVXHORVXSHUILFLHVLQFOLQDGDVVXEYHUWLFDOHVHLQFOXVR
H[WUDSORPDGDVVLHPSUH\FXDQGRODYHORFLGDGGHIOXMRQRVREUHSDVHHOXPEUDOGH
DGKHUHQFLDVXSHUFLDODJXDURFD
 (VWHWLSRGHHVSHOHRWHPDVVRQPLFURIRUPDVGHWDPDxRPLOLPpWULFRTXHUDUDYH]VXSHUDQORV
FPGHORQJLWXG&RPRFDVRDQHFGyWLFRHQOD]RQDGHHVWXGLRHQODIXUQDGH&ROLxRHQOD,OODGH
2QV3DUTXH1DWXUDOGHODV,OODV$WOiQWLFDVVHKDQORFDOL]DGRHVSHOHRWHPDVYHUILJXUDDTXH
SUHVHQWDQPRUIRORJtD³NiUVWLFD´GHIOXMRJRWHRFRPELQDQGRHVWDODFWLWDV\HVWDODFWLWDVDEDQGHUDGDV
GUDSHU\FRPSRVLWHIORZVWRQHGULSVWRQH6HKDQLQWHUSUHWDGRFRPRHVSHOHRWHPDVVLOtFHRVVLELHQ
DOVLWXDUVHGHQWURGHXQ3DUTXH1DWXUDOQRVHKDQSRGLGRREWHQHUPXHVWUDVSDUDVXHVWXGLR




)LJXUD(VSHOHRWHPDVGH ySDOR$&XHYDVHQFXDUFLWDVHQ D2&RXUHO\  EHQ6DQWLDJRGH$OFiQWDUD F
FRQMXQWRGHHVSHOHRWHPDVFLOtQGULFRVHQWHFKRCova dos Morcegos3LQGRG&UHFLPLHQWRGHHVSHOHRWHPDVDVRFLDGRVD
OD]RQDGHLQILOWUDFLyQFLUFXODFLyQILVXUDOHQHOEORTXHCastelo das Furnas3RUWXJDOH'HWHOOHGHPLFURHVWDODFWLWDVHQ
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
HVSHOHRWHPDV VH IRUPDQ SRU HO FUHFLPLHQWR GH EDFWHULDV ILODPHQWRVDV JXLDGR SRU HO
PRYLPLHQWR FDSLODU GHO DJXD GHVGH HO DJORPHUDGR EDVDO KDFLD HO iSLFH GH OD IRUPD
7DPELpQ SXHGHQ GHVDUUROODU GUXVDV GH FDOFLWD R \HVR SHTXHxRV FULVWDOHV R PDFODV
ZKLVNHUVHQHOORViSLFHVGHORVHVSHOHRWHPDV\TXHDSDUHFHQFHPHQWDGRVSRUySDOR
9HUILJXUD
 0LFURHVWURPDWROLWRVWHUUHVWUHV(VWHWLSRGHHVSHOHRWHPDVVHKDQGHVFULWRHQFDYLGDGHV
GHVDUUROODGDVHQDUHQLVFDV$8%5(&+7HWDO\FXDUFLWDV$8%5(&+7HWDO
SHURQRKDEtDQVLGRGHVFULWRVHQFXHYDVHQURFDVPDJPiWLFDVKDVWDKDFHSRFR
9,'$/520$1,HWDO6HIRUPDQSRUHOFUHFLPLHQWRGHFLDQREDFWHULDVTXH
YLYHQPLHQWUDVH[LVWHKXPHGDGHQODFXHYDPXULHQGRRFHVDQGRVXDFWLYLGDGGXUDQWHOD
HVWDFLyQ VHFD \ GDQGR DVt RULJHQ D XQ VXEVWUDWR RUJiQLFRPLQHUDO SDUD OD VLJXLHQWH
JHQHUDFLyQHQHOVLJXLHQWHSHUtRGRK~PHGR(VWDPDWDGHRUJDQLVPRVDFW~DFRPRXQD
WUDPSDSDUDORVVHGLPHQWRV\HVDPHQXGRFHPHQWDGDSRUHOySDOR$HOFXDOSUHFLSLWD
FXDQGRHOKLGURJHOGHVtOLFHVLOLFRQK\GURJHOSLHUGHDJXDSRUHYDSRUDFLyQ(OSDWUyQGH
FUHFLPLHQWR HVWURPDWROtWLFR HQ FDSDV UtWPLFDV VH SXHGH DSUHFLDU HQ ODV VHFFLRQHV
WUDQVYHUVDOHV GH HVWDV PLFURIRUPDV (VWRV PLFURHVWURPDWROLWRV WHUUHVWUHV FUHFHQ HQ
FXDOTXLHUGLUHFFLyQFROJDQGRGHVGHHO WHFKRVREUH ODVSDUHGHVRVREUHHOVXHORGH OD
FXHYDSHURQXQFDUHODFLRQDGRFRQSURFHVRVGHJRWHR9HUILJXUD
 (VSHOHRWHPDVSODQRVYHUILJXUDVHGLVWLQJXHQGRVVXEWLSRV
 (VWUXFWXUDV DVRFLDGDV D JRWDV GH DJXD9,'$/520$1, HW DO  6RQ SiWLQDV
VREUH ODVXSHUILFLHURFRVDGHHVSHVRUYDULDEOH\GHORUGHQPLFURJUDQRVPLFUyQGH
GLiPHWUR IRUPDGRV SRU FODVWRV GHPLQHUDO SURFHGHQWH GH OD DOWHUDFLyQ GH OD URFD \
WUDQVSRUWDGRVDFRUWDGLVWDQFLDGHVGHVXSRVLFLyQRULJLQDO(ODJXDPXHYHDUUDVWUDQGRD
ORV JUDQRV GH URFD SURGXFLGRV SUHYLDPHQWH SRU DOWHUDFLyQ SULPHUR FRPR SHTXHxDV
SHOtFXODV \ SRVWHULRUPHQWH FXDQGR VH UHGXFH HO IOXMR GH DJXD \ FRPLHQ]D OD
HYDSRUDFLyQ OD WHQVLyQVXSHUILFLDOGD OXJDUD ODGHGLYLVLyQGH ODSHOtFXODGHDJXDHQ
JRWDVTXHVHDGKLHUHQDOWHFKRSDUHGHVRVXHORGHODFXHYDRLQFOXVRHQORVFDQWRVGH
ORVEORTXHVHIHFWRERUGHDJORPHUDQGRORVJUDQRVGHPLQHUDODOUHGHGRUGHODVJRWDV(O
UHVXOWDGRILQDOHVXQDLQWULQFDGDPRUIRORJtDGHFDPSRVGHPLFURJRXUV(OIDFWRUFODYHHQ
HVWHSURFHVRGHVHGLPHQWDFLyQHVODEDMDYHORFLGDGGHPRYLPLHQWRGHODSHOtFXODGHDJXD
\TXHQROOHJDDVREUHSDVDUODIXHU]DGHDGKHVLyQHQWUHODVXSHUILFLHURFRVDVREUHODTXH
VHPXHYH \  OD VXVSHQVLyQ DUHQDDJXD (Q VXSHUILFLHV HVFDORQDGRV ORV  ERUGHV GHO
PLFURJRXUULPVWRQHGDPVSUHVHQWDQHORQJDFLyQHQODGLUHFFLyQGHOIOXMRGHDJXD
 &RODGDV \ IRUPDV DVRFLDGDV )ORZVWRQH ULPVWRQHV DQG PLFURJRXUV 6RQ
UHFXEULPLHQWRV GH OD VXSHUILFLH URFRVD HQ OD FXHYD FRQ HVSHVRU YDULDEOH \ TXH
SXHGHRFXOWDUODPLFURUXJRVLGDGGHODURFD6RQDFXPXODFLRQHVGHVRUGHQDGDVGH
FODVWRV GH PLQHUDO HPSXMDGRV SRU OD OiPLQD GH DJXD GXUDQWH OD IDVH K~PHGD \
UHPDUFDGDVSRU DFXPOXFLRQHV OLQHDOHV FRQ VXSHUILFLH VLQXRVDGHWUiV GH OD TXH VH
SXHGH DOPDFHQDU DJXD WHPSRUDOPHQWH/DV GLVWLQWDV IRUPDV GH IOXMR DSDUHFHQ HQ
VXSHUILFLHSODQDVHQWHFKRRVXHORVXSHUILFLHVLQFOLQDGDVVXEYHUWLFDOHVHLQFOXVR
H[WUDSORPDGDVVLHPSUH\FXDQGRODYHORFLGDGGHIOXMRQRVREUHSDVHHOXPEUDOGH
DGKHUHQFLDVXSHUFLDODJXDURFD
 (VWHWLSRGHHVSHOHRWHPDVVRQPLFURIRUPDVGHWDPDxRPLOLPpWULFRTXHUDUDYH]VXSHUDQORV
FPGHORQJLWXG&RPRFDVRDQHFGyWLFRHQOD]RQDGHHVWXGLRHQODIXUQDGH&ROLxRHQOD,OODGH
2QV3DUTXH1DWXUDOGHODV,OODV$WOiQWLFDVVHKDQORFDOL]DGRHVSHOHRWHPDVYHUILJXUDDTXH
SUHVHQWDQPRUIRORJtD³NiUVWLFD´GHIOXMRJRWHRFRPELQDQGRHVWDODFWLWDV\HVWDODFWLWDVDEDQGHUDGDV
GUDSHU\FRPSRVLWHIORZVWRQHGULSVWRQH6HKDQLQWHUSUHWDGRFRPRHVSHOHRWHPDVVLOtFHRVVLELHQ
DOVLWXDUVHGHQWURGHXQ3DUTXH1DWXUDOQRVHKDQSRGLGRREWHQHUPXHVWUDVSDUDVXHVWXGLR




)LJXUD(VSHOHRWHPDVGH ySDOR$&XHYDVHQFXDUFLWDVHQ D2&RXUHO\  EHQ6DQWLDJRGH$OFiQWDUD F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&UHFLPLHQWRGHHVSHOHRWHPDVDVRFLDGRVD
OD]RQDGHLQILOWUDFLyQFLUFXODFLyQILVXUDO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


)LJXUD $JUXSDFLRQHVGHHVSHOHRWHPDVGHySDOR IRUPDQGRXQPDQWR grass-shaped DO Forno &DVWHORGDV
)XUQDV3RUWXJDOE6LPDGHA Furna&DVWHORGDV)XUQDV3RUWXJDOF6LVWHPDGHO Cibro3LQGR6HDGMXQWDGHWDOOH
ODWHUDOGHOGHSyVLWRG6LVWHPDCobreiras6HUUDGR*DOLxHLUR/DEDERVDHQFLPDGHORVHVSHOHRWHPDVSHUPLWHDSUHFLDU
HOWDPDxRGHORVHVSHOHRWHPDVDLVODGRV




)LJXUD)RUPDVQRGXODUHVHVWURPDWROLWRVWHUUHVWUUHVD6LVWHPDGHA Trapa5LEDGHORXUR7XLE6LVWHPDGHO
Cibro 3LQGRF6LVWHPDGHA Trapa; G6LVWHPDGH A Cunchosa (Cangas)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


)LJXUD $JUXSDFLRQHVGHHVSHOHRWHPDVGHySDOR IRUPDQGRXQPDQWR grass-shaped DO Forno &DVWHORGDV
)XUQDV3RUWXJDOE6LPDGHA Furna&DVWHORGDV)XUQDV3RUWXJDOF6LVWHPDGHO Cibro3LQGR6HDGMXQWDGHWDOOH
ODWHUDOGHOGHSyVLWRG6LVWHPDCobreiras6HUUDGR*DOLxHLUR/DEDERVDHQFLPDGHORVHVSHOHRWHPDVSHUPLWHDSUHFLDU
HOWDPDxRGHORVHVSHOHRWHPDVDLVODGRV




)LJXUD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

&DOFLWD
 (QDOJXQDVFXHYDVHQJUDQLWRVWDPELpQDSDUHFHQHVSHOHRWHPDVGHFDOFLWD(VHOFDVR
GHODJDOHUtDOODPGD&DOFLWH5RRPHQHOVLVWHPD7DNH,W)RU$*UDQLWH&DYHHQ&DOLIRUQLD
FRPSHUV'DYH%811(//9HUILJXUDHQFDStWXOR
 (OEDVDPHQWRGH6DUGLQLDHVWiFRPSXHWRSRUURFDV+HUFtQLFDVGHODVTXHDOPHQRVXQ
 VRQ JUDQLWRV (Q OD ]RQD FHQWURHVWH ORV EDWROLWRV JUDQtWLFRV HVWiQ FXELHUWRV FRQ
FDUERQDWRV GHO 0HVR]RLFR 6$11$ HW DO  GHVFULEHQ HVSHOHRWHPDV GH FDOFLWD HQ OD
FXHYD0XUJDODYR
&DYHUHFXEULHQGRORVEORTXHVGHSDUHGHV\WHFKRVGHXQDSURIXQGDUHGGH
GUHQDMH GHVDUUROODGD HQ HO FRQWDFWR HQUH ODV GRORPLWDV \ ORV JUDQLWRV ³7KH RYHUDOO EHGURFN
FRQWRXUVRI WKHFDYHSDVVDJHVDUHVPRRWKDQGZKLWHVWDODFWLWHVDQGGUDSHULHVKDQJIURPWKH

)LJXUD (VSHOHRWHPDVSODQRV D&RVWUDV\ HIORUHVFHQFLDVGHySDOR$ WUD]DQGR ODV ILVXUDVSRUGyQGH LQILOWUDHO
DJXDO Forno &DVWHOR GD )XUQD 3RUWXJDO EDiabla Dizura 3RORQLD 'HSyVLWR WLSR flowstone FRQPLFURJRXUV
PLOLPpWULFRVA Porteliña9LJRG6XSHUILFLHV\ERUGHVUHFXELHUWRVGHySDORFRVWUD\flowstone/DVIRUPDVQRGXODUHV
\HVWDODFWLWDVVHFRQFHQWUDQKDFLDORVERUGHV\VXSHUILFLHVH[WUDSORPDGDV6LVWHPDO Cibro3LQGRHHIORUHVFHQFLDVGH
ySDOR$WUD]DQGRORVSRURVSRUGyQGHLQILOWUDHODJXD6LVWHPD O Cibro3LQGR


JUDQLWH FHLOLQJ ZKHUHDV D VPDOO XQGHUJURXQG ULYHU IORZV LQ EHWZHHQ WKH ERXOGHUFKRNHG
IORRU´9HUILJXUD


 $ XQD HVFDOD PHQRU 7+(5(6( HW DO  GHVFULEHQ HQ XQD FXHYD GH PDU HQ
6XHFLD OD SUHVHQFLD GH ELRHVSHOHRWHPDV IRUPDGRV SRU LQWHUFDODFLRQHV GH FDOFLWD \ ySDOR´
7MXY$QWHVJURWWD7MXY$QWH
V&DYHORFDWHGLQQRUWKHUQ6ZHGHQLVDURXQGDEUDGHGVHDFDYH

WXQQHO FDYH
 DERXW P LQ OHQJWK IRUPHG E\ URFNZDWHU DEUDVLRQ LQ D GROHULWH G\NH LQ
JUDQLWHJQHLVV$EXQGDQWVSHOHRWKHPVDUHUHVWULFWHGWRWKHLQQHUPDILFSDUWVRIWKHFDYHDQG
DEVHQW RQ JUDQLWH SDUWV 7KH VSHOHRWKHPV DUH RI WZR W\SHV F\OLQGULFDO FRUDOORLG SRSFRUQ
OLNHDQGIORZVWRQHWKLQFUXVWV&RUDOORLGVFRUUHVSRQGWRWHUUHVWULDOVWURPDWROLWHVSHOHRWKHPV
LQZKLFKOD\HUVRIOLJKWFDOFLWHDOWHUQDWHZLWKGDUNVLOLFDULFKODPLQDH7KHGDUNODPLQDHDUH
DOVRHQULFKHG LQFDUERQDQGFRQWDLQ LQFRUSRUDWHG UHPDLQVRIPLFURRUJDQLVPV7ZR W\SHVRI
PLFURELDO FRPPXQLWLHV FDQ EH GLVWLQJXLVKHG DVVRFLDWHG ZLWK WKH VSHOHRWKHPV DQ
$FWLQREDFWHULDOLNH ELRILOP DQG D IXQJDO FRPPXQLW\ $FWLQREDFWHULD VHHP WR SOD\ DQ
LPSRUWDQW UROH LQ WKH IRUPDWLRQ RI VSHOHRWKHPZKLOH WKH IXQJDO FRPPXQLW\ DFWV DV ERWK D
FRQVWUXFWLYHDQGDGHVWUXFWLYHDJHQW

(VSHOHRWHPDV\ELRHVSHOHRWHPDVQRLGHQWLILFDGRV
 6H KDQ ORFDOL]DGR YDULRV GHSyVLWRV FRQPRUIRORJtD GH HVSHOHRWHPDV SHUR TXH QR VH KDQ
HVWXGLDGR$OJXQRVGDQ OXJDU DPLFURIRUPDVDVLPLODGDVFRQELRHVSHOHRWHPDVPLHQWUDVRWUDVGDQ
OXJDUDHVSHOHRWHPDVGHJRWHRIOXMRJRWHRPX\GHILQLGRV ORTXH UHVXOWDDWtSLFRRDOPHQRVSRFR
IUHFXHQWH6HLQFOX\HQHMHPSORVHQODILJXUD

)LJXUDD&RQMXQWRVGHHVWDODFWLWDV\HVWDODJPLWDVGHFDOFLWDEODQFDGHVDUUROODGDVHQORVFDQWRVGHORVEORTXHVSRU
GyQGH VH SURGXFH OD HVFRUUHQWtD GH DJXD GHVGH HO QLYHO NiUVWLFR VXSUD\DFHQWH E EDQGHURODV GUDSHULHV GH FDOFLWD
VXVSHQGLGDGHORVWHFKRVJUDQtWLFRV)RWRJUDItDVWRPDGDVGHODSUHVHQWDFLyQGH6$11$HWDO
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

&DOFLWD
 (QDOJXQDVFXHYDVHQJUDQLWRVWDPELpQDSDUHFHQHVSHOHRWHPDVGHFDOFLWD(VHOFDVR
GHODJDOHUtDOODPGD&DOFLWH5RRPHQHOVLVWHPD7DNH,W)RU$*UDQLWH&DYHHQ&DOLIRUQLD
FRPSHUV'DYH%811(//9HUILJXUDHQFDStWXOR
 (OEDVDPHQWRGH6DUGLQLDHVWiFRPSXHWRSRUURFDV+HUFtQLFDVGHODVTXHDOPHQRVXQ
 VRQ JUDQLWRV (Q OD ]RQD FHQWURHVWH ORV EDWROLWRV JUDQtWLFRV HVWiQ FXELHUWRV FRQ
FDUERQDWRV GHO 0HVR]RLFR 6$11$ HW DO  GHVFULEHQ HVSHOHRWHPDV GH FDOFLWD HQ OD
FXHYD0XUJDODYR
&DYHUHFXEULHQGRORVEORTXHVGHSDUHGHV\WHFKRVGHXQDSURIXQGDUHGGH
GUHQDMH GHVDUUROODGD HQ HO FRQWDFWR HQUH ODV GRORPLWDV \ ORV JUDQLWRV ³7KH RYHUDOO EHGURFN
FRQWRXUVRI WKHFDYHSDVVDJHVDUHVPRRWKDQGZKLWHVWDODFWLWHVDQGGUDSHULHVKDQJIURPWKH

)LJXUD (VSHOHRWHPDVSODQRV D&RVWUDV\ HIORUHVFHQFLDVGHySDOR$ WUD]DQGR ODV ILVXUDVSRUGyQGH LQILOWUDHO
DJXDO Forno &DVWHOR GD )XUQD 3RUWXJDO EDiabla Dizura 3RORQLD 'HSyVLWR WLSR flowstone FRQPLFURJRXUV
PLOLPpWULFRVA Porteliña9LJRG6XSHUILFLHV\ERUGHVUHFXELHUWRVGHySDORFRVWUD\flowstone/DVIRUPDVQRGXODUHV
\HVWDODFWLWDVVHFRQFHQWUDQKDFLDORVERUGHV\VXSHUILFLHVH[WUDSORPDGDV6LVWHPDO Cibro3LQGRHHIORUHVFHQFLDVGH
ySDOR$WUD]DQGRORVSRURVSRUGyQGHLQILOWUDHODJXD6LVWHPD O Cibro3LQGR


JUDQLWH FHLOLQJ ZKHUHDV D VPDOO XQGHUJURXQG ULYHU IORZV LQ EHWZHHQ WKH ERXOGHUFKRNHG
IORRU´9HUILJXUD


 $ XQD HVFDOD PHQRU 7+(5(6( HW DO  GHVFULEHQ HQ XQD FXHYD GH PDU HQ
6XHFLD OD SUHVHQFLD GH ELRHVSHOHRWHPDV IRUPDGRV SRU LQWHUFDODFLRQHV GH FDOFLWD \ ySDOR´
7MXY$QWHVJURWWD7MXY$QWH
V&DYHORFDWHGLQQRUWKHUQ6ZHGHQLVDURXQGDEUDGHGVHDFDYH

WXQQHO FDYH
 DERXW P LQ OHQJWK IRUPHG E\ URFNZDWHU DEUDVLRQ LQ D GROHULWH G\NH LQ
JUDQLWHJQHLVV$EXQGDQWVSHOHRWKHPVDUHUHVWULFWHGWRWKHLQQHUPDILFSDUWVRIWKHFDYHDQG
DEVHQW RQ JUDQLWH SDUWV 7KH VSHOHRWKHPV DUH RI WZR W\SHV F\OLQGULFDO FRUDOORLG SRSFRUQ
OLNHDQGIORZVWRQHWKLQFUXVWV&RUDOORLGVFRUUHVSRQGWRWHUUHVWULDOVWURPDWROLWHVSHOHRWKHPV
LQZKLFKOD\HUVRIOLJKWFDOFLWHDOWHUQDWHZLWKGDUNVLOLFDULFKODPLQDH7KHGDUNODPLQDHDUH
DOVRHQULFKHG LQFDUERQDQGFRQWDLQ LQFRUSRUDWHG UHPDLQVRIPLFURRUJDQLVPV7ZR W\SHVRI
PLFURELDO FRPPXQLWLHV FDQ EH GLVWLQJXLVKHG DVVRFLDWHG ZLWK WKH VSHOHRWKHPV DQ
$FWLQREDFWHULDOLNH ELRILOP DQG D IXQJDO FRPPXQLW\ $FWLQREDFWHULD VHHP WR SOD\ DQ
LPSRUWDQW UROH LQ WKH IRUPDWLRQ RI VSHOHRWKHPZKLOH WKH IXQJDO FRPPXQLW\ DFWV DV ERWK D
FRQVWUXFWLYHDQGDGHVWUXFWLYHDJHQW

(VSHOHRWHPDV\ELRHVSHOHRWHPDVQRLGHQWLILFDGRV
 6H KDQ ORFDOL]DGR YDULRV GHSyVLWRV FRQPRUIRORJtD GH HVSHOHRWHPDV SHUR TXH QR VH KDQ
HVWXGLDGR$OJXQRVGDQ OXJDU DPLFURIRUPDVDVLPLODGDVFRQELRHVSHOHRWHPDVPLHQWUDVRWUDVGDQ
OXJDUDHVSHOHRWHPDVGHJRWHRIOXMRJRWHRPX\GHILQLGRV ORTXH UHVXOWDDWtSLFRRDOPHQRVSRFR
IUHFXHQWH6HLQFOX\HQHMHPSORVHQODILJXUD

)LJXUDD&RQMXQWRVGHHVWDODFWLWDV\HVWDODJPLWDVGHFDOFLWDEODQFDGHVDUUROODGDVHQORVFDQWRVGHORVEORTXHVSRU
GyQGH VH SURGXFH OD HVFRUUHQWtD GH DJXD GHVGH HO QLYHO NiUVWLFR VXSUD\DFHQWH E EDQGHURODV GUDSHULHV GH FDOFLWD
VXVSHQGLGDGHORVWHFKRVJUDQtWLFRV)RWRJUDItDVWRPDGDVGHODSUHVHQWDFLyQGH6$11$HWDO
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

7UDPSDVQDWXUDOHV5HVWRV3DOHRQWROyJLFRV\$UTXHROyJLFRV
 $OLJXDOTXHRFXUUHHQHONDUVWORVHVSDFLRVVXEWHUUiQHRVGHQWURGHODVFXHYDV\VLVWHPDVGH
FXHYDVHQURFDVPDJPiWLFDVHVWiQSURWHJLGRVWRWDORSDUFLDOPHQWHGHODOX]\GHODVSUHFLSLWDFLRQHV
QRVHGHVDUUROODYHJHWDFLyQVDOYRHQ ODVHQWUDGDV\SHUPDQHFHQEDMRXQDVFRQGLFLRQHVFOLPiWLFDV
PiVHVWDEOHVFRQRVFLODFLRQHVPiVDWHQXDGDVTXHHQHOH[WHULRUYHUFDStWXOR(VWRFRQOOHYDTXH
OD FXHYD SURWHJH D ORV GHSyVLWRV \ UHJLVWURV DVRFLDGRV GH QXPHURVRV HYHQWRV OR TXH SHUPLWH VX
FRQVHUYDFLyQGXUDQWHPLOHVGHDxRV+HPRVYLVWRHQDSDUWDGRV\FDStWXORVDQWHULRUHVFRPRDOJXQRV
GHORVGHSyVLWRVDOFDQ]DQHGDGHVILQL+RORFHQDVHLQFOXVLYH3OHLVWRFHQDV
 /RVGHSyVLWRVGHFXHYDTXHKHPRVGHQRPLQDGRKHWHURJpQHRVSUHVHUYDQWUD]DVGHDQLPDOHV
TXHSRGUtDQKDELWDURUHIXJLDUVHHQODVFXHYDVYHUILJXUDDIRWRJUDItDGHXQFUiQHRGHJDWR
ORFDOL]DGRHQ OD*UDQ'LDFODVDGH$7UDSDRTXHKDEUtDQFDtGRHQVX LQWHULRUDOVDOWDUHQWUHORV
EORTXHV VXSHUILFLDOHV /D IRWRJUDItD E PXHVWUD XQ GHSyVLWR GH UHVWRV yVHRV GH FDEUD HQ HO
VLVWHPD GH $ 7UDSD /D PD\RUtD GH HVWRV UHVWRV HVWiQ DVRFLDGRV D QLYHOHV DOWRV GH FXHYD
JHQHUDOPHQWHQRDIHFWDGRVSRUDYHQLGDV7DPELpQVHKDQORFDOL]DGRUHVWRVGHRYLFiSULGRHQODVLPD
GH$)XUQDHQHOVLVWHPD7URQFHGD\UHVWRVLQGHWHUPLQDGRVHQORVVLVWHPDVGH2)ROyQ\$GHJKDV
(QORVQLYHOHVDOWRVGH$OEDUHOORVVHKDQORFDOL]DGRUHVWRVyVHRVGHFLHUYR\YDFD\HQVXLQWHULRUHQ
XQD]RQDDLVODGDHOFDGiYHUGHXQMDEDOtHQGHVFRPSRVLFLyQ\TXHKDEUtDDWUDYHVDGRPiVGHP
GHFXUVRWXUEXOHQWR\WXERVGHSUHVLyQ

)LJXUD)RUPDFLRQHVDWtSLFDVFRQPLQHUDORJtDQRLGHQWLILFDGDD(VSHOHRWHPDVGHJRWHRRFRPSXHVWRVJRWHRIOXMR
GHKDVWDFPGHGHVDUUROORFurnaColiño,OOD2QVE(VSHOHRWHPDVORFDOL]DGRVVREUHFODVWRVHQHOVXHORHQXQDGHODV
FDYLGDGHVGHOVLVWHPDCobreiras6HUUDGR*DOLxHLURORVQHRPLQHUDOHVHVWDEDQHQEORTXHVFRQUHVWRVyVHRVSUy[LPRVF
(VSHOHRWHPDVFRQIRUPDGHUDPLOOHWHGHFROLIORULQIORUHVFHQFLDVFurnaColiño,OOD2QVG2WURWLSRGHLQIORUHVFHQFLDV
GHVDUUROODGDVVREUHORVEORTXHVEDMRODV]RQDGHJRWHRGHFurna da Laghoa&DER6LOOHLUR



 3RUODQDWXUDOH]DGHOSURSLRVXEVWUDWRHOPHGLRVHGLPHQWR\VXHORVSUHVHQWHVHViFLGR(O
HOHPHQWR PiV FRP~Q HQ OD FRPSRVLFLyQ PLQHUDO GHO KXHVR HV OD ELRDSDWLWD ± KLGUR[LDSDWLWD
7851(5:$/.(5  TXH VH YXHOYH PiV VROXEOH FRQIRUPH HO QLYHO GH S+ GHO PHGLR
GHFUHFHSRUGHEDMRGH/Ï3(=)/25(6ORTXHLPSOLFDODGLItFLOFRQVHUYDFLyQGHUHVWRV
yVHRVHQ ORV VLVWHPDVJUDQtWLFRV$GHPiV ODGLVSRVLFLyQGH ORV UHVWRVHQQLYHOHVDOWRV VRPHWLGRV
SRWHQFLDOPHQWHDSURFHVRVGHKXPHFWDFLyQ\GHVHFDFLyQIDYRUHFHUtDODKLGUyOLVLV\ODYDGRGH&D\
32GHELOLWDQGRORVUHVWRV(OS+GHODJXDVXEWHUUiQHDWDPELpQGHWHUPLQDTXHRWURVLRQHVHVWiQ
SUHVHQWHVHQODVGLVROXFLRQHVSHUPLWLHQGRXQLQWHUFDPELRGHLRQHVFRQORVKXHVRVORTXHPRGLILFD
HVWUXFWXUD\FRORUDFLyQ7851(5:$/.(5&DVLWRGRVORVUHVWRVGHVFULWRVSULQFLSDOPHQWH
ORVGH$7UDSD\$OEDUHOORVVRQDSDUHQWHPRGHUQRV
 *,//,  LQGLFD TXH HQ HO NDVUW ³« ,Q DGGLWLRQ WR IRVVLOV FDYHV DOVR SUHVHUYH WKH
WUDFHVRIDQLPDODFWLYLW\VXFKDVEHDUFODZPDUNVRU WKHKROORZV WKH\H[FDYDWHG WRKLEHUQDWH LQ
3UHKLVWRULFKXPDQVDOVROHIWEHKLQGQXPHURXVWUDFHVRIIKHLUDFWLYLW\LQDGGLWLRQWRWKHLUERQHVDQG
WRROV´
 (QODVFDYLGDGHVHVWXGLDGDVQRKD\LQGLFLRVGHDFWLYLGDGHVUHDOL]DGDVSRUDQLPDOHVPiVDOOi
GH ORV TXLUySWHURV LQVHFWRV \ DQILELRV (Q /DV 3RWUDV VH REVHUYy XQD QXWULD HQ HO LQWHULRU GHO
VLVWHPDSUy[LPDDODVXUJHQFLD\UHVWRVGHFDQJUHMR\PROXVFRVHQGyQGHORVFRPLy7DPELpQ\
SUy[LPDV D 7URQFHGD HQ ODV FDOL]DV GH 9HJDGHR HQ 0RQGRxHGR VH KDQ LGHQWLILFDGR PDUFDV
DUDxD]RVGHRVRHQODVFXHYDVGH$V0HLJDV6DVGyQLJDV\&RYDGRV$UFRV0RQGRxHGRORTXH
KDFHSUHVXPLUODSRVLELOLGDGGHXVRGHODVFXHYDVSOXWyQLFDVWDPELpQSRUHVWRVDQLPDOHV
 /DVSULPHUDVUHIHUHQFLDVHQ*DOLFLDVREUHODH[LVWHQFLD\DFLPLHQWRVHQFXHYDVHQJUDQLWRV
SHUWHQHFHQDORVWUDEDMRVGH5$0,/621(,5$«9,'$/520$1,SRQHHQHYLGHQFLD
OD LPSRUWDQFLDGHHVWRV WUDEDMRVSRUFXDQWRVHFRQVLGHUDSRUSULPHUDYH] ODVFXHYDVHQJUDQLWRV
FRPRXQQXHYRWLSRGHHQWRUQRDUTXHROyJLFR³«'HVGHHOSXQWRGHYLVWDGHOSUHKLVWRULDGRUHVHQ
ODV FXHYDV GRQGH HQ GHWHUPLQDGRV PRPHQWRV GXUDQWH OD SUHKLVWRULD VH GHVDUUROOD OD DFWLYLGDG
KXPDQD«/D VXSRVLFLyQGH ODTXH VHKDEtDSDUWLGRSRU ODPD\RUtDGH ORV LQYHVWLJDGRUHVHUDGH
LQH[LVWHQFLDGH³FXHYDV´HQHOGRPLQLRJUDQtWLFR(VWDIDOVDKLSyWHVLVIXHEULOODQWHPHQWHUHEDWLGDSRU
HO SUHKLVWRULDGRU -5DPLO 6RQHLUD FRQ VXV H[FDYDFLRQHV HQ OD ]RQD JUDQtWLFD GHO;LVWUDO /XJR
GyQGH LQYHVWLJy QXPHURVRV UHIXJLRV GH DOHUR JUDQtWLFRV HQ ORV TXH HQFRQWUy DEXQGDQWH LQGXVWULD
OtWLFDGHVDUUROODGDVREUHPLFUROLWRVGHFXDU]R«'HPRVWUy5DPLOHQWRQFHVGHXQDPDQHUDSUiFWLFD
TXHH[LVWtDRWURWLSRGHHQWRUQRHQHOTXHHOKRPEUHSRGtDWHPSRUDOPHQWHYLYLURUHIXJLDUVH´
 (Q ODDFWXDOLGDGVRQPXFKRV ORV\DFLPLHQWRVDVRFLDGRVD UHIXJLRV\SHTXHxDVFDYLGDGHV

)LJXUD6LVWHPDGHA TrapaD&UiQHRGHJDWRORFDOL]DGRHQHOLQWHULRUGHODGran DiaclasaHQHOVHFWRUFéveros
EXQRVDULRORFDOL]DGRHQHOQLYHODOWRGHODSala FumetasHQWUHORVVHFWRUHVFéveros\Dolina
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


7UDPSDVQDWXUDOHV5HVWRV3DOHRQWROyJLFRV\$UTXHROyJLFRV
 $OLJXDOTXHRFXUUHHQHONDUVWORVHVSDFLRVVXEWHUUiQHRVGHQWURGHODVFXHYDV\VLVWHPDVGH
FXHYDVHQURFDVPDJPiWLFDVHVWiQSURWHJLGRVWRWDORSDUFLDOPHQWHGHODOX]\GHODVSUHFLSLWDFLRQHV
QRVHGHVDUUROODYHJHWDFLyQVDOYRHQ ODVHQWUDGDV\SHUPDQHFHQEDMRXQDVFRQGLFLRQHVFOLPiWLFDV
PiVHVWDEOHVFRQRVFLODFLRQHVPiVDWHQXDGDVTXHHQHOH[WHULRUYHUFDStWXOR(VWRFRQOOHYDTXH
OD FXHYD SURWHJH D ORV GHSyVLWRV \ UHJLVWURV DVRFLDGRV GH QXPHURVRV HYHQWRV OR TXH SHUPLWH VX
FRQVHUYDFLyQGXUDQWHPLOHVGHDxRV+HPRVYLVWRHQDSDUWDGRV\FDStWXORVDQWHULRUHVFRPRDOJXQRV
GHORVGHSyVLWRVDOFDQ]DQHGDGHVILQL+RORFHQDVHLQFOXVLYH3OHLVWRFHQDV
 /RVGHSyVLWRVGHFXHYDTXHKHPRVGHQRPLQDGRKHWHURJpQHRVSUHVHUYDQWUD]DVGHDQLPDOHV
TXHSRGUtDQKDELWDURUHIXJLDUVHHQODVFXHYDVYHUILJXUDDIRWRJUDItDGHXQFUiQHRGHJDWR
ORFDOL]DGRHQ OD*UDQ'LDFODVDGH$7UDSDRTXHKDEUtDQFDtGRHQVX LQWHULRUDOVDOWDUHQWUHORV
EORTXHV VXSHUILFLDOHV /D IRWRJUDItD E PXHVWUD XQ GHSyVLWR GH UHVWRV yVHRV GH FDEUD HQ HO
VLVWHPD GH $ 7UDSD /D PD\RUtD GH HVWRV UHVWRV HVWiQ DVRFLDGRV D QLYHOHV DOWRV GH FXHYD
JHQHUDOPHQWHQRDIHFWDGRVSRUDYHQLGDV7DPELpQVHKDQORFDOL]DGRUHVWRVGHRYLFiSULGRHQODVLPD
GH$)XUQDHQHOVLVWHPD7URQFHGD\UHVWRVLQGHWHUPLQDGRVHQORVVLVWHPDVGH2)ROyQ\$GHJKDV
(QORVQLYHOHVDOWRVGH$OEDUHOORVVHKDQORFDOL]DGRUHVWRVyVHRVGHFLHUYR\YDFD\HQVXLQWHULRUHQ
XQD]RQDDLVODGDHOFDGiYHUGHXQMDEDOtHQGHVFRPSRVLFLyQ\TXHKDEUtDDWUDYHVDGRPiVGHP
GHFXUVRWXUEXOHQWR\WXERVGHSUHVLyQ

)LJXUD)RUPDFLRQHVDWtSLFDVFRQPLQHUDORJtDQRLGHQWLILFDGDD(VSHOHRWHPDVGHJRWHRRFRPSXHVWRVJRWHRIOXMR
GHKDVWDFPGHGHVDUUROORFurnaColiño,OOD2QVE(VSHOHRWHPDVORFDOL]DGRVVREUHFODVWRVHQHOVXHORHQXQDGHODV
FDYLGDGHVGHOVLVWHPDCobreiras6HUUDGR*DOLxHLURORVQHRPLQHUDOHVHVWDEDQHQEORTXHVFRQUHVWRVyVHRVSUy[LPRVF
(VSHOHRWHPDVFRQIRUPDGHUDPLOOHWHGHFROLIORULQIORUHVFHQFLDVFurnaColiño,OOD2QVG2WURWLSRGHLQIORUHVFHQFLDV
GHVDUUROODGDVVREUHORVEORTXHVEDMRODV]RQDGHJRWHRGHFurna da Laghoa&DER6LOOHLUR



 3RUODQDWXUDOH]DGHOSURSLRVXEVWUDWRHOPHGLRVHGLPHQWR\VXHORVSUHVHQWHVHViFLGR(O
HOHPHQWR PiV FRP~Q HQ OD FRPSRVLFLyQ PLQHUDO GHO KXHVR HV OD ELRDSDWLWD ± KLGUR[LDSDWLWD
7851(5:$/.(5  TXH VH YXHOYH PiV VROXEOH FRQIRUPH HO QLYHO GH S+ GHO PHGLR
GHFUHFHSRUGHEDMRGH/Ï3(=)/25(6ORTXHLPSOLFDODGLItFLOFRQVHUYDFLyQGHUHVWRV
yVHRVHQ ORV VLVWHPDVJUDQtWLFRV$GHPiV ODGLVSRVLFLyQGH ORV UHVWRVHQQLYHOHVDOWRV VRPHWLGRV
SRWHQFLDOPHQWHDSURFHVRVGHKXPHFWDFLyQ\GHVHFDFLyQIDYRUHFHUtDODKLGUyOLVLV\ODYDGRGH&D\
32GHELOLWDQGRORVUHVWRV(OS+GHODJXDVXEWHUUiQHDWDPELpQGHWHUPLQDTXHRWURVLRQHVHVWiQ
SUHVHQWHVHQODVGLVROXFLRQHVSHUPLWLHQGRXQLQWHUFDPELRGHLRQHVFRQORVKXHVRVORTXHPRGLILFD
HVWUXFWXUD\FRORUDFLyQ7851(5:$/.(5&DVLWRGRVORVUHVWRVGHVFULWRVSULQFLSDOPHQWH
ORVGH$7UDSD\$OEDUHOORVVRQDSDUHQWHPRGHUQRV
 *,//,  LQGLFD TXH HQ HO NDVUW ³« ,Q DGGLWLRQ WR IRVVLOV FDYHV DOVR SUHVHUYH WKH
WUDFHVRIDQLPDODFWLYLW\VXFKDVEHDUFODZPDUNVRU WKHKROORZV WKH\H[FDYDWHG WRKLEHUQDWH LQ
3UHKLVWRULFKXPDQVDOVROHIWEHKLQGQXPHURXVWUDFHVRIIKHLUDFWLYLW\LQDGGLWLRQWRWKHLUERQHVDQG
WRROV´
 (QODVFDYLGDGHVHVWXGLDGDVQRKD\LQGLFLRVGHDFWLYLGDGHVUHDOL]DGDVSRUDQLPDOHVPiVDOOi
GH ORV TXLUySWHURV LQVHFWRV \ DQILELRV (Q /DV 3RWUDV VH REVHUYy XQD QXWULD HQ HO LQWHULRU GHO
VLVWHPDSUy[LPDDODVXUJHQFLD\UHVWRVGHFDQJUHMR\PROXVFRVHQGyQGHORVFRPLy7DPELpQ\
SUy[LPDV D 7URQFHGD HQ ODV FDOL]DV GH 9HJDGHR HQ 0RQGRxHGR VH KDQ LGHQWLILFDGR PDUFDV
DUDxD]RVGHRVRHQODVFXHYDVGH$V0HLJDV6DVGyQLJDV\&RYDGRV$UFRV0RQGRxHGRORTXH
KDFHSUHVXPLUODSRVLELOLGDGGHXVRGHODVFXHYDVSOXWyQLFDVWDPELpQSRUHVWRVDQLPDOHV
 /DVSULPHUDVUHIHUHQFLDVHQ*DOLFLDVREUHODH[LVWHQFLD\DFLPLHQWRVHQFXHYDVHQJUDQLWRV
SHUWHQHFHQDORVWUDEDMRVGH5$0,/621(,5$«9,'$/520$1,SRQHHQHYLGHQFLD
OD LPSRUWDQFLDGHHVWRV WUDEDMRVSRUFXDQWRVHFRQVLGHUDSRUSULPHUDYH] ODVFXHYDVHQJUDQLWRV
FRPRXQQXHYRWLSRGHHQWRUQRDUTXHROyJLFR³«'HVGHHOSXQWRGHYLVWDGHOSUHKLVWRULDGRUHVHQ
ODV FXHYDV GRQGH HQ GHWHUPLQDGRV PRPHQWRV GXUDQWH OD SUHKLVWRULD VH GHVDUUROOD OD DFWLYLGDG
KXPDQD«/D VXSRVLFLyQGH ODTXH VHKDEtDSDUWLGRSRU ODPD\RUtDGH ORV LQYHVWLJDGRUHVHUDGH
LQH[LVWHQFLDGH³FXHYDV´HQHOGRPLQLRJUDQtWLFR(VWDIDOVDKLSyWHVLVIXHEULOODQWHPHQWHUHEDWLGDSRU
HO SUHKLVWRULDGRU -5DPLO 6RQHLUD FRQ VXV H[FDYDFLRQHV HQ OD ]RQD JUDQtWLFD GHO;LVWUDO /XJR
GyQGH LQYHVWLJy QXPHURVRV UHIXJLRV GH DOHUR JUDQtWLFRV HQ ORV TXH HQFRQWUy DEXQGDQWH LQGXVWULD
OtWLFDGHVDUUROODGDVREUHPLFUROLWRVGHFXDU]R«'HPRVWUy5DPLOHQWRQFHVGHXQDPDQHUDSUiFWLFD
TXHH[LVWtDRWURWLSRGHHQWRUQRHQHOTXHHOKRPEUHSRGtDWHPSRUDOPHQWHYLYLURUHIXJLDUVH´
 (Q ODDFWXDOLGDGVRQPXFKRV ORV\DFLPLHQWRVDVRFLDGRVD UHIXJLRV\SHTXHxDVFDYLGDGHV

)LJXUD6LVWHPDGHA TrapaD&UiQHRGHJDWRORFDOL]DGRHQHOLQWHULRUGHODGran DiaclasaHQHOVHFWRUFéveros
EXQRVDULRORFDOL]DGRHQHOQLYHODOWRGHODSala FumetasHQWUHORVVHFWRUHVFéveros\Dolina
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
,QFOXVLYHVHKDQGHVFULWRSLQWXUDVUXSHVWUHVHQDOJXQRVWDIRQLGHORV%DUUXHFRVGH0DOSDUWLGDDVt
FRPRODH[LVWHQFLDGHSHWURJOLIRVHQGLYHUVDVFXHYDV
 6H KDQ LGHQWLILFDGR UHVWRV DUTXHROyJLFRV HQ ORV VLVWHPDV GH$&XQFKRVD$3RUWHOLxD2
)ROyQ$7UDSD2&LEUR\$GHJKDV$SDUHFHQELHQDVRFLDGRVDORVGHSyVLWRVKHWHURJpQHRVELHQHQ
SDVDMHVRUHSLVDVHPSOD]DGRVLQVLWXRELHQFROJDGRVHQWUHORVEORTXHVHQWHFKRV\SDUHGHV
 8QR GH ORV SULPHURV VLVWHPDV HVWXGLDGRV DUTXHROyJLFDPHQWH IXH HO GH $ &XQFKRVD (O
\DFLPLHQWRKDVLGRLQWHUSUHWDGRFRPRXQFRQMXQWRGHJULHWDV\DEULJRVHQHOTXHVHLGHQWLILFDQGRV
JUXSRV\HSLVRGLRVGHRFXSDFLyQ68$5(=27(528QSULPHUPRPHQWRTXHUHSUHVHQWDXQ
1HROtWLFR LQLFLDO DYDQ]DGR\XQ VHJXQGRJUXSRTXHKDEUtDTXH VLWXDUORHQXQPRPHQWRSOHQRR
WDUGtRGH OD(GDGGH%URQFH6HGHVFRQRFHHOHPSOD]DPLHQWRRFRQILJXUDFLyQGH ORV\DFLPLHQWR
FLWDGRV(QODDFWXDOLGDGGXUDQWHORVWUDEDMRVWRSRJUiILFRVGHHVWHVLVWHPDHQVHKDQ
ORFDOL]DGRIUDJPHQWRVFHUiPLFRVFROJDGRVHQWUHORVEORTXHVGHOWHFKRWDPELpQFDtGRVHQ]RQDVGH
DJXDV OHQWDV \ IRUPDQGR SDUWH GH GHSyVLWRV IOXYLDOHV \ WDPELpQ FRPR SDUWH GH GHSyVLWRV
KHWHURJpQHRV,QFOXVLYHVHFRQVHUYDXQPROLQRQDYLFXODUODEUDGRHQXQEORTXHGHJUDQLWRGHQWURGH
OD6DODGHO0ROLQRHQODJDOHUtDGHOUtRYHUILJXUD



 (Q2)ROyQVHKDQ ORFDOL]DGRKDVWDSLH]DVGHPDWHULDOFHUiPLFR\ OtWLFR3DUWHGH ORV
PDWHULDOHV\TXHVHFRUUHVSRQGtDQFRQXQSULPHUDMXDUUHVFDWDGRHQHVWDFXHYDIXHURQHVWXGLDGRVSRU
+,'$/*2&8f$552HWDOTXLHQHVFRQVLGHUDQH[LVWHQFODUDPHQWHGRVJUDQGHVPRPHQWRV
HQODRFXSDFLyQSUHKLVWyULFDGHHVWDVFDYLGDGHV(OSULPHURGHHOORVUHVSRQGHDDPELHQWHFDOFROtWLFRV
TXHVLW~DQDJURVVRPRGRHQODVHJXQGDPLWDGGHO,,,PLOHQLRD&(OVHJXQGRPRPHQWRORVLW~DQHQ
XQ%URQFH3OHQR\R7DUGtRVHJXQGDPLWDGGHOPLOHQLR,,D&6HxDODQDGHPiVTXH³«6HWUDWDUtD
HQILQGH LQWHUSUHWDU ORV UHVWRVDSDUHFLGRVHQ2)ROyQFRPROD UHFXUUHQFLDGHGRVVHFXHQFLDVGH
DFRQWHFLPLHQWRVGLVWLQWDVXQDHQWUHHO1HROtWLFR)LQDO\&DOFROtWLFR\RWUDHQWUHHO%URFH3OHQR\HO
%URQFH)LQDOFRQPRWLYDFLRQHVQRGHPDVLDGRFODUDV3DUHFHTXHGHWHUPLQDGRV UHVWRV WHQtDQXQD
GLVSRVLFLyQ LQWHQFLRQDGD GHQWUR GH ODV FDYLGDGHV« 6H ORFDOL]DURQ SLH]DV HQ JDWHUDV SDVRV
HVWUHFKRVTXH OyJLFDPHQWHQRSRGUtDQ WHQHUXQXVRKDELWDFLRQDO«6LQHPEDUJRHQFRQWUDGHHVD
FRQMHWXUDYHPRVTXHODVFHUiPLFDVTXHKHPRVHQFXDGUDGRHQODVHJXQGDPLWDGGHO,,PLOHQLRD&
QRV UHPLWHQ PiV ELHQ D UHFLSLHQWHV GH DOPDFHQDMH FRQ JUDQGHV GLPHQVLRQHV \ XQD DFHQWXDGD
UREXVWH]«´$/2162&8(9$6HWDOVHxDODQ³«2FRxHFLGRQR)ROyQYROWDUHGXQGDU
QDIXQFLRQDOLGDGHULWXDOSUHKLVWyULFDGRHVSDFLRHVSHOHROy[LFR´


)LJXUD6LVWHPDGHA CunchosaD0ROLQRQDYLFXODUORFDOL]DGRHQODSala del MolinoE(OHVSHOHyORJRVHVLW~D
MXQWRDOPROLQRGHSLHGUDORFDOL]DGRHQHOFHQWURGHODVDOD)RWRJUDItDV09DTXHLUR(QHQHODFFHVRDHVWDVDOD
KDEtDYDULDVODMDVFRQPROLQRVVLPLODUHVTXHDFWXDOPHQWHKDQGHVDSDUHFLGR


 /RVGRVDMXDUHVGHPDWHULDOHVORFDOL]DGRVHQHVWHVLVWHPDVHSUHVHQWDEDQHQVXSHUILFLHELHQ
VREUH HO VXHOR HQWUH IUDJPHQWRV GH URFD \ FDQWRV URGDGRV GH WDPDxR FHQWLGHFLPpWULFR ELHQ HQ
UHSLVDVURFRVDVHOHYDGRVVREUHHOSLVRGHODJDOHUtDRVDODFRPRHMHPSOR)RFRQUHIHUHQFLD
D+,'$/*2&8f$552HWDOHTXLYDOHQWHDOD)GH$/2162&8(9$6HWDO
RELHQFROJDQGRHQWUHORVEORTXHVGHOWHFKR\TXHVHDVXPHQSURYHQtDQGHXQHVSDFLRVLWXDGRHQXQD
FRWD PiV DOWD +D\ PDWHULDOHV GH 2 )ROyQ TXH SUHVHQWDQ FRQFUHFLRQDPLHQWRV GH ySDOR$
VXSHUILFLDOHV SULQFLSDOPHQWH HQ IUDJPHQWRV VXVSHQGLGRV HQWUH EORTXHV 7DPELpQ KDQ DSDUHFLGR
DVRFLDGRVDFRODGDVGHSLJRWLWDHVWDQGRORVIUDJPHQWRVFHUiPLFRVDIHFWDGRVSRUODGHSRVLFLyQGHO
ELRPLQHUDO(QDOJXQDV]RQDVGHODFDYLGDGHQOD*UDQ'ROLQDKD\UHVWRVFHUiPLFRVLQWHJUDGRV\
SUHVHUYDGRV GHQWUR GH DOJXQDV FRODGDV GH SLJRWLWD DLVODGDV $OJXQDV GH HVWDV DOWHUDFLRQHV
VXSHUILFLDOHVVLQFRQWH[WXDOL]DFLyQKDQVLGRGHVWDFDGDVHQHOHVWXGLRHUJROyJLFRSRU+,'$/*2
&8f$552HWDO+D\SLH]DVTXHDSDUHFLHURQUHOOHQDVGHFHQL]DVSDUFLDOPHQWHYROFDGDVHQ
HO IRQGR GH SDVDMHV GHILQLGRV SRU GLDFODVDV \ DVRFLDGRV D GHSyVLWRV KHWHURJpQHRV HQ QLYHOHV
SUy[LPRVSHURHOHYDGRVVREUHHOFXUVRDFWLYRHMHPSOR)RFRQUHIHUHQFLDD+,'$/*2
&8f$552HWDO
 /RVPDWHULDOHVUHVFDWDGRVHQHOVLVWHPD$GHJKDV&DUEDOOLxRKDQVLGRDVLJQDGRVDODHGDG
GHO %URQFH SRU 68È5(=27(52  TXLHQ GHVFULEH HO \DFLPLHQWR FRPR ³« UHFLSLHQWHV
DWRSDGRVQDVJUHFKDVGXQKDSHQHGtDJUDQtWLFDVLWDQR OXJDUGH*UREDVQR3HQHGR«´YHU ILJXUD
I/RVPDWHULDOHVHQUHDOLGDGVHORFDOL]DQHQORVSDVDMHV\JDOHUtDVTXHFRQILJXUDQODFXHYD\
VHFLUFXQVFULEHQDORVQLYHOHVPiVDOWRVGHOVLVWHPDHQUHODFLyQDOFXUVRVXEWHUUiQHR7DPELpQVHVH
KDQORFDOL]DGRPDWHULDOHVVXVSHQGLGRVHQUHVDOWHV\SR]RVTXHGHVFLHQGHQKDFLDHOFDQDODFWLYR\
IUDJPHQWRV FDtGRV LQWHJUDGRV HQ GHSyVLWRV KHWHURJpQHRV 'HVWDFDU TXH FRQ FLHUWD SURIXVLyQ
DSDUHFHQ IUDJPHQWRVGHGLYHUVRV WDPDxRVFROJDGRVHQ ODVEyYHGDV YHU ILJXUDE DWUDSDGRV
HQWUHORVEORTXHVTXHFRQILJXUDQHOWHFKRGHOSDVDMH
 68È5(=27(52  LQWHUSUHWD HO HVSDFLR FRPR LQKDELWDEOH ³2 FRQWH[WR p SRU
WDQWR R DJRFKDPHQWR GH YDVRV FHUiPLFRV HQWHLURV HQ HVSD]RV TXH SRODV V~DV FDUDFWHUtVWLFDV H
ORFDOL]DFLyQ UHVXOWDQ LQKiELOHV SDUD FDOTXHUD DFWLYLGDGH KXPDQD TXH QRQ IRVH DIDVWDU
LQWHQFLRQDOPHQWHRE[HFWRVGRiPELWRGRFRWLiQ(WUDWiQGRVHGHUHFLSLHQWHVFHUiPLFRVVHPHOODPiLV
FULEOH TXH D LQWHQFLyQQRQ IRVH DJRFKDORV GDGRTXH FDUHFHQGHYDORUPDWHULDO LQWUtQVHFR VHQyQ
GHSRVLWDORVHOHVRXRTXHSXLGHVHQFRQWHUDPRUWL]iQGRRVQXQHVSD]RDOOHRHPHVPRLQFRQYHQLHQWH
D IXQFLyQVRXVLJQLILFDGRVUHODFLRQDGRVFRDYLGDPDWHULDO´\ UHODFLRQD ODDFWLYLGDGVXEWHUUiQHD
FRQ IXQFLRQHV ULWXDOHV ³3RVWR TXH HQ GHILQLWLYD GH FHUiPLFDV XWLOL]DGDV HQ IXQFLyQV ULWXDLV
HVWDPRVDIDODUHGHULWRVTXHSUHFLVDEDQGDFRYDRXDEULJREDL[RRURFKHGRJUDQtWLFRFRPR©WRSRVª
HVSHFtILFRGHVHVULWRV´
 'XUDQWHORVWUDEDMRVWRSRJUiILFRVHQ$7UDSDVHHYLGHQFLyODH[LVWHQFLDGHQXPHURVRVUHVWRV
FHUiPLFRV PD\RULWDULDPHQWH IUDJPHQWRV GH JUDQ WDPDxR LQFOXVLYH YDVRV \ UHFLSLHQWHV
SUiFWLFDPHQWHHQWHURV(Q5HLQDOGR&RVWDV\0DUFRV9DTXHLURKDEtDQVHxDOL]DGRPiVGH
HVWDFLRQHVWRSRJUiILFDVTXHSUHVHQWDEDQUHVWRVFHUiPLFRVHQVXVSUR[LPLGDGHV/DPD\RUtDGHORV
PDWHULDOHVVHSUHVHQWDEDQHQVXSHUILFLHHQWUHORVEORTXHVTXHFRQIRUPDQHOSDVDMHWDPELpQHQODV
UDPSDV\QLYHOHVGHILQLGRVSRUODHVWUXFWXUDGHODMDVDELHUWDV5DUDYH]HQ]RQDVLQXQGDEOHVRHQ
SDOHRQLYHOHV<EDVWDQWHVIUDJPHQWRVHQORVOtPLWHVGHSDVDMHVFDtGRVHQHQIUDFWXUDVDELHUWDVQLYHO
DOWRRFROJDQGRGHOWHFKRQLYHOHVVXE\DFHQWHV7DPELpQVHKDEtDQLGHQWLILFDGRPDWHULDOHVOtWLFRV\
FHUiPLFRVHQ]RQDVH[SORUDGDVSHURQRWRSRJUDItDGDVSULQFLSDOPHQWHHQORVDEULJRVVLWXDGRVHQHO
SHUtPHWURGHOD'ROLQD
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
,QFOXVLYHVHKDQGHVFULWRSLQWXUDVUXSHVWUHVHQDOJXQRVWDIRQLGHORV%DUUXHFRVGH0DOSDUWLGDDVt
FRPRODH[LVWHQFLDGHSHWURJOLIRVHQGLYHUVDVFXHYDV
 6H KDQ LGHQWLILFDGR UHVWRV DUTXHROyJLFRV HQ ORV VLVWHPDV GH$&XQFKRVD$3RUWHOLxD2
)ROyQ$7UDSD2&LEUR\$GHJKDV$SDUHFHQELHQDVRFLDGRVDORVGHSyVLWRVKHWHURJpQHRVELHQHQ
SDVDMHVRUHSLVDVHPSOD]DGRVLQVLWXRELHQFROJDGRVHQWUHORVEORTXHVHQWHFKRV\SDUHGHV
 8QR GH ORV SULPHURV VLVWHPDV HVWXGLDGRV DUTXHROyJLFDPHQWH IXH HO GH $ &XQFKRVD (O
\DFLPLHQWRKDVLGRLQWHUSUHWDGRFRPRXQFRQMXQWRGHJULHWDV\DEULJRVHQHOTXHVHLGHQWLILFDQGRV
JUXSRV\HSLVRGLRVGHRFXSDFLyQ68$5(=27(528QSULPHUPRPHQWRTXHUHSUHVHQWDXQ
1HROtWLFR LQLFLDO DYDQ]DGR\XQ VHJXQGRJUXSRTXHKDEUtDTXH VLWXDUORHQXQPRPHQWRSOHQRR
WDUGtRGH OD(GDGGH%URQFH6HGHVFRQRFHHOHPSOD]DPLHQWRRFRQILJXUDFLyQGH ORV\DFLPLHQWR
FLWDGRV(QODDFWXDOLGDGGXUDQWHORVWUDEDMRVWRSRJUiILFRVGHHVWHVLVWHPDHQVHKDQ
ORFDOL]DGRIUDJPHQWRVFHUiPLFRVFROJDGRVHQWUHORVEORTXHVGHOWHFKRWDPELpQFDtGRVHQ]RQDVGH
DJXDV OHQWDV \ IRUPDQGR SDUWH GH GHSyVLWRV IOXYLDOHV \ WDPELpQ FRPR SDUWH GH GHSyVLWRV
KHWHURJpQHRV,QFOXVLYHVHFRQVHUYDXQPROLQRQDYLFXODUODEUDGRHQXQEORTXHGHJUDQLWRGHQWURGH
OD6DODGHO0ROLQRHQODJDOHUtDGHOUtRYHUILJXUD



 (Q2)ROyQVHKDQ ORFDOL]DGRKDVWDSLH]DVGHPDWHULDOFHUiPLFR\ OtWLFR3DUWHGH ORV
PDWHULDOHV\TXHVHFRUUHVSRQGtDQFRQXQSULPHUDMXDUUHVFDWDGRHQHVWDFXHYDIXHURQHVWXGLDGRVSRU
+,'$/*2&8f$552HWDOTXLHQHVFRQVLGHUDQH[LVWHQFODUDPHQWHGRVJUDQGHVPRPHQWRV
HQODRFXSDFLyQSUHKLVWyULFDGHHVWDVFDYLGDGHV(OSULPHURGHHOORVUHVSRQGHDDPELHQWHFDOFROtWLFRV
TXHVLW~DQDJURVVRPRGRHQODVHJXQGDPLWDGGHO,,,PLOHQLRD&(OVHJXQGRPRPHQWRORVLW~DQHQ
XQ%URQFH3OHQR\R7DUGtRVHJXQGDPLWDGGHOPLOHQLR,,D&6HxDODQDGHPiVTXH³«6HWUDWDUtD
HQILQGH LQWHUSUHWDU ORV UHVWRVDSDUHFLGRVHQ2)ROyQFRPROD UHFXUUHQFLDGHGRVVHFXHQFLDVGH
DFRQWHFLPLHQWRVGLVWLQWDVXQDHQWUHHO1HROtWLFR)LQDO\&DOFROtWLFR\RWUDHQWUHHO%URFH3OHQR\HO
%URQFH)LQDOFRQPRWLYDFLRQHVQRGHPDVLDGRFODUDV3DUHFHTXHGHWHUPLQDGRV UHVWRV WHQtDQXQD
GLVSRVLFLyQ LQWHQFLRQDGD GHQWUR GH ODV FDYLGDGHV« 6H ORFDOL]DURQ SLH]DV HQ JDWHUDV SDVRV
HVWUHFKRVTXH OyJLFDPHQWHQRSRGUtDQ WHQHUXQXVRKDELWDFLRQDO«6LQHPEDUJRHQFRQWUDGHHVD
FRQMHWXUDYHPRVTXHODVFHUiPLFDVTXHKHPRVHQFXDGUDGRHQODVHJXQGDPLWDGGHO,,PLOHQLRD&
QRV UHPLWHQ PiV ELHQ D UHFLSLHQWHV GH DOPDFHQDMH FRQ JUDQGHV GLPHQVLRQHV \ XQD DFHQWXDGD
UREXVWH]«´$/2162&8(9$6HWDOVHxDODQ³«2FRxHFLGRQR)ROyQYROWDUHGXQGDU
QDIXQFLRQDOLGDGHULWXDOSUHKLVWyULFDGRHVSDFLRHVSHOHROy[LFR´


)LJXUD6LVWHPDGHA CunchosaD0ROLQRQDYLFXODUORFDOL]DGRHQODSala del MolinoE(OHVSHOHyORJRVHVLW~D
MXQWRDOPROLQRGHSLHGUDORFDOL]DGRHQHOFHQWURGHODVDOD)RWRJUDItDV09DTXHLUR(QHQHODFFHVRDHVWDVDOD
KDEtDYDULDVODMDVFRQPROLQRVVLPLODUHVTXHDFWXDOPHQWHKDQGHVDSDUHFLGR


 /RVGRVDMXDUHVGHPDWHULDOHVORFDOL]DGRVHQHVWHVLVWHPDVHSUHVHQWDEDQHQVXSHUILFLHELHQ
VREUH HO VXHOR HQWUH IUDJPHQWRV GH URFD \ FDQWRV URGDGRV GH WDPDxR FHQWLGHFLPpWULFR ELHQ HQ
UHSLVDVURFRVDVHOHYDGRVVREUHHOSLVRGHODJDOHUtDRVDODFRPRHMHPSOR)RFRQUHIHUHQFLD
D+,'$/*2&8f$552HWDOHTXLYDOHQWHDOD)GH$/2162&8(9$6HWDO
RELHQFROJDQGRHQWUHORVEORTXHVGHOWHFKR\TXHVHDVXPHQSURYHQtDQGHXQHVSDFLRVLWXDGRHQXQD
FRWD PiV DOWD +D\ PDWHULDOHV GH 2 )ROyQ TXH SUHVHQWDQ FRQFUHFLRQDPLHQWRV GH ySDOR$
VXSHUILFLDOHV SULQFLSDOPHQWH HQ IUDJPHQWRV VXVSHQGLGRV HQWUH EORTXHV 7DPELpQ KDQ DSDUHFLGR
DVRFLDGRVDFRODGDVGHSLJRWLWDHVWDQGRORVIUDJPHQWRVFHUiPLFRVDIHFWDGRVSRUODGHSRVLFLyQGHO
ELRPLQHUDO(QDOJXQDV]RQDVGHODFDYLGDGHQOD*UDQ'ROLQDKD\UHVWRVFHUiPLFRVLQWHJUDGRV\
SUHVHUYDGRV GHQWUR GH DOJXQDV FRODGDV GH SLJRWLWD DLVODGDV $OJXQDV GH HVWDV DOWHUDFLRQHV
VXSHUILFLDOHVVLQFRQWH[WXDOL]DFLyQKDQVLGRGHVWDFDGDVHQHOHVWXGLRHUJROyJLFRSRU+,'$/*2
&8f$552HWDO+D\SLH]DVTXHDSDUHFLHURQUHOOHQDVGHFHQL]DVSDUFLDOPHQWHYROFDGDVHQ
HO IRQGR GH SDVDMHV GHILQLGRV SRU GLDFODVDV \ DVRFLDGRV D GHSyVLWRV KHWHURJpQHRV HQ QLYHOHV
SUy[LPRVSHURHOHYDGRVVREUHHOFXUVRDFWLYRHMHPSOR)RFRQUHIHUHQFLDD+,'$/*2
&8f$552HWDO
 /RVPDWHULDOHVUHVFDWDGRVHQHOVLVWHPD$GHJKDV&DUEDOOLxRKDQVLGRDVLJQDGRVDODHGDG
GHO %URQFH SRU 68È5(=27(52  TXLHQ GHVFULEH HO \DFLPLHQWR FRPR ³« UHFLSLHQWHV
DWRSDGRVQDVJUHFKDVGXQKDSHQHGtDJUDQtWLFDVLWDQR OXJDUGH*UREDVQR3HQHGR«´YHU ILJXUD
I/RVPDWHULDOHVHQUHDOLGDGVHORFDOL]DQHQORVSDVDMHV\JDOHUtDVTXHFRQILJXUDQODFXHYD\
VHFLUFXQVFULEHQDORVQLYHOHVPiVDOWRVGHOVLVWHPDHQUHODFLyQDOFXUVRVXEWHUUiQHR7DPELpQVHVH
KDQORFDOL]DGRPDWHULDOHVVXVSHQGLGRVHQUHVDOWHV\SR]RVTXHGHVFLHQGHQKDFLDHOFDQDODFWLYR\
IUDJPHQWRV FDtGRV LQWHJUDGRV HQ GHSyVLWRV KHWHURJpQHRV 'HVWDFDU TXH FRQ FLHUWD SURIXVLyQ
DSDUHFHQ IUDJPHQWRVGHGLYHUVRV WDPDxRVFROJDGRVHQ ODVEyYHGDV YHU ILJXUDE DWUDSDGRV
HQWUHORVEORTXHVTXHFRQILJXUDQHOWHFKRGHOSDVDMH
 68È5(=27(52  LQWHUSUHWD HO HVSDFLR FRPR LQKDELWDEOH ³2 FRQWH[WR p SRU
WDQWR R DJRFKDPHQWR GH YDVRV FHUiPLFRV HQWHLURV HQ HVSD]RV TXH SRODV V~DV FDUDFWHUtVWLFDV H
ORFDOL]DFLyQ UHVXOWDQ LQKiELOHV SDUD FDOTXHUD DFWLYLGDGH KXPDQD TXH QRQ IRVH DIDVWDU
LQWHQFLRQDOPHQWHRE[HFWRVGRiPELWRGRFRWLiQ(WUDWiQGRVHGHUHFLSLHQWHVFHUiPLFRVVHPHOODPiLV
FULEOH TXH D LQWHQFLyQQRQ IRVH DJRFKDORV GDGRTXH FDUHFHQGHYDORUPDWHULDO LQWUtQVHFR VHQyQ
GHSRVLWDORVHOHVRXRTXHSXLGHVHQFRQWHUDPRUWL]iQGRRVQXQHVSD]RDOOHRHPHVPRLQFRQYHQLHQWH
D IXQFLyQVRXVLJQLILFDGRVUHODFLRQDGRVFRDYLGDPDWHULDO´\ UHODFLRQD ODDFWLYLGDGVXEWHUUiQHD
FRQ IXQFLRQHV ULWXDOHV ³3RVWR TXH HQ GHILQLWLYD GH FHUiPLFDV XWLOL]DGDV HQ IXQFLyQV ULWXDLV
HVWDPRVDIDODUHGHULWRVTXHSUHFLVDEDQGDFRYDRXDEULJREDL[RRURFKHGRJUDQtWLFRFRPR©WRSRVª
HVSHFtILFRGHVHVULWRV´
 'XUDQWHORVWUDEDMRVWRSRJUiILFRVHQ$7UDSDVHHYLGHQFLyODH[LVWHQFLDGHQXPHURVRVUHVWRV
FHUiPLFRV PD\RULWDULDPHQWH IUDJPHQWRV GH JUDQ WDPDxR LQFOXVLYH YDVRV \ UHFLSLHQWHV
SUiFWLFDPHQWHHQWHURV(Q5HLQDOGR&RVWDV\0DUFRV9DTXHLURKDEtDQVHxDOL]DGRPiVGH
HVWDFLRQHVWRSRJUiILFDVTXHSUHVHQWDEDQUHVWRVFHUiPLFRVHQVXVSUR[LPLGDGHV/DPD\RUtDGHORV
PDWHULDOHVVHSUHVHQWDEDQHQVXSHUILFLHHQWUHORVEORTXHVTXHFRQIRUPDQHOSDVDMHWDPELpQHQODV
UDPSDV\QLYHOHVGHILQLGRVSRUODHVWUXFWXUDGHODMDVDELHUWDV5DUDYH]HQ]RQDVLQXQGDEOHVRHQ
SDOHRQLYHOHV<EDVWDQWHVIUDJPHQWRVHQORVOtPLWHVGHSDVDMHVFDtGRVHQHQIUDFWXUDVDELHUWDVQLYHO
DOWRRFROJDQGRGHOWHFKRQLYHOHVVXE\DFHQWHV7DPELpQVHKDEtDQLGHQWLILFDGRPDWHULDOHVOtWLFRV\
FHUiPLFRVHQ]RQDVH[SORUDGDVSHURQRWRSRJUDItDGDVSULQFLSDOPHQWHHQORVDEULJRVVLWXDGRVHQHO
SHUtPHWURGHOD'ROLQD
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
)LJXUDD9DVRGHJUDQGLiPHWURORFDOL]DGRHQFRWDGHSDOHRQLYHOGHA TrapaEIUDJPHQWRGHYDVRGHIRQGR
SODQR GH XQRV  FP GH GLiPHWUR0DWHULDO in situ FROJDGR HQ HO WHFKR GH XQ SDVDMH HQ ILVXUD (VWD GLVSRVLFLyQ HV
LQGLFDWLYRGHXQFRODSVRSURGXFLGRGHVSXpVGHOHPSOD]DPLHQWRGHOYDVRGHQWURGHODFDYLGDG\HQXQQLYHOVXSHULRUTXH
KDFRODSVDGRFIUDJPHQWRORFDOL]DGRGXUDQWHORVWUDEDMRVGHHVWDWHVLVHQO Folón)UDJPHQWRLQVLWXGKDFKDSXOLGD
GHDQILEROLWD6LVWHPDGHO FolónHIUDJPHQWRGHYDVRORFDOL]DGRHQORVDEULJRVGHODYHUWLHQWH6MXQWRDODDolinaGHO
VLVWHPDGHA TrapaIYDVRGHFRUDGRPDWHULDOin situUHVFDWDGRHQAdeghas&DUEDOOLxRDVLJQDGRDO%URQFHJYDVR
ORFDOL]DGRHQORVJUDQGHVDEULJRVVLWXDGRVHQHOVHFWRUGHOSumidero GHA Trapa)RWRJUDItDV09DTXHLUR


 /DPHPRULD GH OD FDPSDxD GH SURVSHFFLyQ 9,/$53('5(,5$ HW DO  FRQILUPD
DGHPiVODSUHVHQFLDGHPROLQRVFRQVXVPXHODV\XQSHWURJOLIRHQHOSHUtPHWURGHOD'ROLQD(VWH
SHWURJOLIR DFWXDOPHQWH HVWi HQ FXHYDDEULJR HVSDFLR VHPLRVFXUR SHUR HO DQiOLVLV GH ORV
GHVOL]DPLHQWRVORFDOHVHQHVWDSDUWHGHOVLVWHPDQRGHMDQFODURTXHHODFWXDOWHFKRXQDODMDGHJUDQ
WDPDxRQRIRUPHSDUWHGHXQFRODSVRPiVUHFLHQWH6HJ~QODFLWDGDPHPRULDVHKDQUHVFDWDGRXQ
WRWDOGHIUDJPHQWRVRSLH]DVFHUiPLFDVPROLQRVSODQRVGHJUDQLWRXQDPXHODHQJUDQLWRXQ
SXOLGRUHQJUDQLWRXQ~WLOGHFRUWHHQDQILEROLWDSXOLGD\GRVSLH]DVHQFXDUFLWD/RVLQYHVWLJDGRUHV
DVLJQDQ HGDGHV 3DOHROtWLFR SLH]DV HQ FXDUFLWD &DOFROtWLFR%URQFH SULQFLSDOPHQWH SDUD HO
FRQMXQWRGHPDWHULDOHVFHUiPLFRVDXQTXHWDPELpQVHxDODQDOJ~QIUDJPHQWR0HGLHYDO0e1'(=
48,17$6HODO FRQWH[WXDOL]DQHO \DFLPLHQWRGHDFXHUGRFRQ ODDFWXDOPRUIRORJtDGH OD
FXHYD³«/D]RQDGRQGHVHXELFDODFDYLGDGHVGHGLItFLODFFHVR\WUiQVLWRHVWDQGRORVHVSDFLRV
PiVDPSOLRVGHODFXHYDYLQFXODGRVDXQFXUVRGHDJXDSULQFLSDOUtR6DQ6LPyQTXHFUX]D\IRUPD
OD FDYLGDG OR TXH OD KDFH SRFR DWUDFWLYR SDUD VX KDELWDFLyQ 'DGDV HVWDV FLUFXQVWDQFLDV \ ODV
FDUDFWHUtVWLFDVGHORVPDWHULDOHVFHUiPLFRVSRGUHPRVKLSRWL]DUTXHODRFXSDFLyQGHODFDYLGDGVHKD
UHDOL]DGRHQXQFRQWH[WRGHDFWLYLGDGHVULWXDOHV\PiVFRQFUHWDPHQWHIXQHUDULDV«´
 (QJHQHUDOORVHVSDFLRVKDQVLGRGHILQLGRVGLUHFWDPHQWHFRPRLQKDELWDEOHVSRUORTXHORV
\DFLPLHQWRV VH LQWHUSUHWDQ FRPR HVSDFLRVPHUDPHQWH ULWXDOHV D~Q FXDQGR HQ DOJXQRV FDVRV ORV
PDWHULDOHV HQFRQWUDGRV WDPELpQDSXQWDQ D DFWLYLGDGHVPiVGRPpVWLFDV +,'$/*2&8f$552

 /D SUHVHQFLD GH PDWHULDOHV FROJDGRV R DLVODGRV HQ YRO~PHQHV UHODWLYDPHQWH UHGXFLGRV
SXHGHQLQGLFDUODH[LVWHQFLDGHHYHQWRVSRVWHULRUHVDORVGLVWLQWRVKRUL]RQWHVGHRFXSDFLyQ(YHQWRV
TXHVHFDUDFWHUL]DQSRUHOFRODSVRSDUFLDO\UHGXFFLyQGHYRO~PHQHV\HVSDFLRVGHELGRDTXHORV
PRYLPLHQWRVGHEORTXHVVHSURGXFHQUHOOHQDQGRORVHVSDFLRVYDFtRVVXE\DFHQWHV(VWDVFXHYDVVRQ
HVWUXFWXUDV UHODWLYDPHQWH DVWDEOHV \ SRU WDQWR VLVWHPDV GLQiPLFRV HQ FRQVWDQWH HYROXFLyQ (Q HO
FDStWXOR  VH KDQ GHVFULWR GLVWLQWDV IDVHV HYROXWLYDV HQ HO VLVWHPD VHxDODQGR LQFOXVLYH XQD IDVH
FDUDFWHUL]DGDSRUFRODSVRVORFDOHVGHVOL]DPLHQWRVYHUJHQWHVDOFHQWURGHOFDQDOTXHUHGXFLUtDQORV
YRO~PHQHV RULJLQDOHV HQ HVWRV QLYHOHV \ SURFHGHUtDQ DO DLVODPLHQWR GH SDUWH GH ORV PDWHULDOHV
ORFDOL]DGRVHQHVWH\DFLPLHQWR
 3RU RWUR ODGR HO HVWXGLR GH OD GLQiPLFDPLFURFOLPiWLFD GH HVWDV FXHYDV YHU FDStWXOR 
VHxDODTXHODVWHPSHUDWXUDVHQORV\DFLPLHQWRVSULQFLSDOHVSUHVHQWDQXQDRVFLODFLyQDWHQXDGDFRQ
UHVSHFWR D ODV RVFLODFLRQHV FOLPiWLFDV VXSHUILFLDOHV FRQ XQD WHPSHUDWXUDPHGLDPiV HVWDEOH FRQ
PtQLPRVGHKDVWD&SRUHQFLPDGHORVPtQLPRVH[WHULRUHV\FRQPi[LPRVGHKDVWD&SRU
GHEDMRGHORVPi[LPRVH[WHULRUHVVLPXOWDQHDGRVFRQKXPHGDGHVUHODWLYDVPHGLDVGHPiVGHO
/D SUR\HFFLyQ GH OD GLQiPLFD VXEWHUUiQHD D SHUtRGRV SUHKLVWyULFRV PXHVWUD TXH HQ ORV QLYHOHV
VXSHULRUHV GH HVWRV VLVWHPDV H[LVWtDQ FRQGLFLRQHV GH KDELWDELOLGDG UHODWLYDPHQWH ySWLPDV HQ
FRPSDUDFLyQ FRQ ODV H[WHUQDV \PiV VL VH SURFHGtD DO FHUUDPLHQWR SDUFLDO GH VXV HQWUDGDV \ DO
FDOHQWDPLHQWR GH ORV HVSDFLRV 6L VH FRQWH[WXDOL]D HO \DFLPLHQWR FRQ OD FRQILJXUDFLyQ HVSDFLDO \
GLQiPLFD PLFURFOLPiWLFD H[LVWHQWH GXUDQWH OD RFXSDFLyQ OD LQWHUSUHWDFLyQ GH ORV UHVXOWDGRV
DUTXHROyJLFRVSRGUtDUHVXOWDUGLIHUHQWHVSXGLHQGRQRVHUGHVFDUWDEOHODKLSyWHVLVGHXVRGRPpVWLFR
 /DFDUWRJUDItDGH2)ROyQ$7UDSD$)XUQD\$&XQFKRVDLQFOXLGDHQORVDQH[RVUHFRJHOD
GLVWULEXFLyQGHORVPDWHULDOHVDUTXHROyJLFRVORFDOL]DGRVGXUDQWHORVWUDEDMRVWRSRJUiILFRV6REUHOD
FDUWRJUDItDVHKDQVHxDODGRODVGDWDFLRQHVDEVROXWDVGLVSRQLEOHVSDUDORVGLVWLQWRVWLSRVGHGHSyVLWRV
9,'$/520$1,HWDO6$1-85-2HWDO

9DORULQWUtQVHFRGHOSDWULPRQLRQDWXUDO\FXOWXUDO
 $OJXQDVGHODVHVSHFLHVFLWDGDVHQHODSDUWDGRGHGLFDGRDODELRWDHVWiQLQFOXLGDVGHQWURGH
JUXSRV GH HVSHFLDO SURWHFFLyQ 5HTXLHUHQ GH OD FXHYD SDUD VXEVLVWLU 6X SURWHFFLyQ FRQOOHYD OD
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
)LJXUDD9DVRGHJUDQGLiPHWURORFDOL]DGRHQFRWDGHSDOHRQLYHOGHA TrapaEIUDJPHQWRGHYDVRGHIRQGR
SODQR GH XQRV  FP GH GLiPHWUR0DWHULDO in situ FROJDGR HQ HO WHFKR GH XQ SDVDMH HQ ILVXUD (VWD GLVSRVLFLyQ HV
LQGLFDWLYRGHXQFRODSVRSURGXFLGRGHVSXpVGHOHPSOD]DPLHQWRGHOYDVRGHQWURGHODFDYLGDG\HQXQQLYHOVXSHULRUTXH
KDFRODSVDGRFIUDJPHQWRORFDOL]DGRGXUDQWHORVWUDEDMRVGHHVWDWHVLVHQO Folón)UDJPHQWRLQVLWXGKDFKDSXOLGD
GHDQILEROLWD6LVWHPDGHO FolónHIUDJPHQWRGHYDVRORFDOL]DGRHQORVDEULJRVGHODYHUWLHQWH6MXQWRDODDolinaGHO
VLVWHPDGHA TrapaIYDVRGHFRUDGRPDWHULDOin situUHVFDWDGRHQAdeghas&DUEDOOLxRDVLJQDGRDO%URQFHJYDVR
ORFDOL]DGRHQORVJUDQGHVDEULJRVVLWXDGRVHQHOVHFWRUGHOSumidero GHA Trapa)RWRJUDItDV09DTXHLUR


 /DPHPRULD GH OD FDPSDxD GH SURVSHFFLyQ 9,/$53('5(,5$ HW DO  FRQILUPD
DGHPiVODSUHVHQFLDGHPROLQRVFRQVXVPXHODV\XQSHWURJOLIRHQHOSHUtPHWURGHOD'ROLQD(VWH
SHWURJOLIR DFWXDOPHQWH HVWi HQ FXHYDDEULJR HVSDFLR VHPLRVFXUR SHUR HO DQiOLVLV GH ORV
GHVOL]DPLHQWRVORFDOHVHQHVWDSDUWHGHOVLVWHPDQRGHMDQFODURTXHHODFWXDOWHFKRXQDODMDGHJUDQ
WDPDxRQRIRUPHSDUWHGHXQFRODSVRPiVUHFLHQWH6HJ~QODFLWDGDPHPRULDVHKDQUHVFDWDGRXQ
WRWDOGHIUDJPHQWRVRSLH]DVFHUiPLFDVPROLQRVSODQRVGHJUDQLWRXQDPXHODHQJUDQLWRXQ
SXOLGRUHQJUDQLWRXQ~WLOGHFRUWHHQDQILEROLWDSXOLGD\GRVSLH]DVHQFXDUFLWD/RVLQYHVWLJDGRUHV
DVLJQDQ HGDGHV 3DOHROtWLFR SLH]DV HQ FXDUFLWD &DOFROtWLFR%URQFH SULQFLSDOPHQWH SDUD HO
FRQMXQWRGHPDWHULDOHVFHUiPLFRVDXQTXHWDPELpQVHxDODQDOJ~QIUDJPHQWR0HGLHYDO0e1'(=
48,17$6HODO FRQWH[WXDOL]DQHO \DFLPLHQWRGHDFXHUGRFRQ ODDFWXDOPRUIRORJtDGH OD
FXHYD³«/D]RQDGRQGHVHXELFDODFDYLGDGHVGHGLItFLODFFHVR\WUiQVLWRHVWDQGRORVHVSDFLRV
PiVDPSOLRVGHODFXHYDYLQFXODGRVDXQFXUVRGHDJXDSULQFLSDOUtR6DQ6LPyQTXHFUX]D\IRUPD
OD FDYLGDG OR TXH OD KDFH SRFR DWUDFWLYR SDUD VX KDELWDFLyQ 'DGDV HVWDV FLUFXQVWDQFLDV \ ODV
FDUDFWHUtVWLFDVGHORVPDWHULDOHVFHUiPLFRVSRGUHPRVKLSRWL]DUTXHODRFXSDFLyQGHODFDYLGDGVHKD
UHDOL]DGRHQXQFRQWH[WRGHDFWLYLGDGHVULWXDOHV\PiVFRQFUHWDPHQWHIXQHUDULDV«´
 (QJHQHUDOORVHVSDFLRVKDQVLGRGHILQLGRVGLUHFWDPHQWHFRPRLQKDELWDEOHVSRUORTXHORV
\DFLPLHQWRV VH LQWHUSUHWDQ FRPR HVSDFLRVPHUDPHQWH ULWXDOHV D~Q FXDQGR HQ DOJXQRV FDVRV ORV
PDWHULDOHV HQFRQWUDGRV WDPELpQDSXQWDQ D DFWLYLGDGHVPiVGRPpVWLFDV +,'$/*2&8f$552

 /D SUHVHQFLD GH PDWHULDOHV FROJDGRV R DLVODGRV HQ YRO~PHQHV UHODWLYDPHQWH UHGXFLGRV
SXHGHQLQGLFDUODH[LVWHQFLDGHHYHQWRVSRVWHULRUHVDORVGLVWLQWRVKRUL]RQWHVGHRFXSDFLyQ(YHQWRV
TXHVHFDUDFWHUL]DQSRUHOFRODSVRSDUFLDO\UHGXFFLyQGHYRO~PHQHV\HVSDFLRVGHELGRDTXHORV
PRYLPLHQWRVGHEORTXHVVHSURGXFHQUHOOHQDQGRORVHVSDFLRVYDFtRVVXE\DFHQWHV(VWDVFXHYDVVRQ
HVWUXFWXUDV UHODWLYDPHQWH DVWDEOHV \ SRU WDQWR VLVWHPDV GLQiPLFRV HQ FRQVWDQWH HYROXFLyQ (Q HO
FDStWXOR  VH KDQ GHVFULWR GLVWLQWDV IDVHV HYROXWLYDV HQ HO VLVWHPD VHxDODQGR LQFOXVLYH XQD IDVH
FDUDFWHUL]DGDSRUFRODSVRVORFDOHVGHVOL]DPLHQWRVYHUJHQWHVDOFHQWURGHOFDQDOTXHUHGXFLUtDQORV
YRO~PHQHV RULJLQDOHV HQ HVWRV QLYHOHV \ SURFHGHUtDQ DO DLVODPLHQWR GH SDUWH GH ORV PDWHULDOHV
ORFDOL]DGRVHQHVWH\DFLPLHQWR
 3RU RWUR ODGR HO HVWXGLR GH OD GLQiPLFDPLFURFOLPiWLFD GH HVWDV FXHYDV YHU FDStWXOR 
VHxDODTXHODVWHPSHUDWXUDVHQORV\DFLPLHQWRVSULQFLSDOHVSUHVHQWDQXQDRVFLODFLyQDWHQXDGDFRQ
UHVSHFWR D ODV RVFLODFLRQHV FOLPiWLFDV VXSHUILFLDOHV FRQ XQD WHPSHUDWXUDPHGLDPiV HVWDEOH FRQ
PtQLPRVGHKDVWD&SRUHQFLPDGHORVPtQLPRVH[WHULRUHV\FRQPi[LPRVGHKDVWD&SRU
GHEDMRGHORVPi[LPRVH[WHULRUHVVLPXOWDQHDGRVFRQKXPHGDGHVUHODWLYDVPHGLDVGHPiVGHO
/D SUR\HFFLyQ GH OD GLQiPLFD VXEWHUUiQHD D SHUtRGRV SUHKLVWyULFRV PXHVWUD TXH HQ ORV QLYHOHV
VXSHULRUHV GH HVWRV VLVWHPDV H[LVWtDQ FRQGLFLRQHV GH KDELWDELOLGDG UHODWLYDPHQWH ySWLPDV HQ
FRPSDUDFLyQ FRQ ODV H[WHUQDV \PiV VL VH SURFHGtD DO FHUUDPLHQWR SDUFLDO GH VXV HQWUDGDV \ DO
FDOHQWDPLHQWR GH ORV HVSDFLRV 6L VH FRQWH[WXDOL]D HO \DFLPLHQWR FRQ OD FRQILJXUDFLyQ HVSDFLDO \
GLQiPLFD PLFURFOLPiWLFD H[LVWHQWH GXUDQWH OD RFXSDFLyQ OD LQWHUSUHWDFLyQ GH ORV UHVXOWDGRV
DUTXHROyJLFRVSRGUtDUHVXOWDUGLIHUHQWHVSXGLHQGRQRVHUGHVFDUWDEOHODKLSyWHVLVGHXVRGRPpVWLFR
 /DFDUWRJUDItDGH2)ROyQ$7UDSD$)XUQD\$&XQFKRVDLQFOXLGDHQORVDQH[RVUHFRJHOD
GLVWULEXFLyQGHORVPDWHULDOHVDUTXHROyJLFRVORFDOL]DGRVGXUDQWHORVWUDEDMRVWRSRJUiILFRV6REUHOD
FDUWRJUDItDVHKDQVHxDODGRODVGDWDFLRQHVDEVROXWDVGLVSRQLEOHVSDUDORVGLVWLQWRVWLSRVGHGHSyVLWRV
9,'$/520$1,HWDO6$1-85-2HWDO

9DORULQWUtQVHFRGHOSDWULPRQLRQDWXUDO\FXOWXUDO
 $OJXQDVGHODVHVSHFLHVFLWDGDVHQHODSDUWDGRGHGLFDGRDODELRWDHVWiQLQFOXLGDVGHQWURGH
JUXSRV GH HVSHFLDO SURWHFFLyQ 5HTXLHUHQ GH OD FXHYD SDUD VXEVLVWLU 6X SURWHFFLyQ FRQOOHYD OD
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
SUHVHUYDFLyQGHODFXHYD3HURODFXHYDQRHVDJXMHURHQXQDLVODGHURFD6XGLQiPLFDGHSHQGHGH
VXFRQH[LyQFRQVXHQWRUQR\GHODFRQWLQXLGDGGHORVIOXMRVGHDJXDDLUHLQWHUFDPELRVGHFDORU
HWF3UHVHUYDUODFXHYDUHTXLHUHODSUHVHUYDFLyQFRQMXQWDGHVXFXHQFD\HQWRUQR
 /RVGHSyVLWRVTXHVHKDQGHVFULWRSUHVHQWDQDVRFLDGRVXQDJUDQGLYHUVLGDGGHLQIRUPDFLyQ
 /RVGHSyVLWRV\PDWHULDOHVDUTXHROyJLFRVPXHVWUDQXQRVKRUL]RQWHVGHRFXSDFLyQGHFLHUWD
UHOHYDQFLD\PiVSHQVDQGRTXHHVWDVJUDQGHVFXHYDVSRVLELOLWDQDFWLYLGDGHVWURJORGLWDVTXH
WUDGLFLRQDOPHQWHVHKDQYLQFXODGRFDVLH[FOXVLYDPHQWHDORVWHUUHQRVNiUVWLFRV3RURWURODGR
HVWRV PLVPRV PDWHULDOHV \ GHSyVLWRV DSRUWDQ VHFXHQFLDV UHODWLYDV /D H[LVWHQFLD GH XQ
KRUL]RQWH GH RFXSDFLyQ GHWHUPLQD HO QLYHO GH PXUR SDUD XQ HYHQWR SRVWHULRU XQ
GHVOL]DPLHQWRRFRODSVRTXHDIHFWHDHVHKRUL]RQWH
 /RV HVSHOHRWHPDV GH SLJRWLWD FDUDFWHUL]DGRV SRU VX HOHYDGR FRQWHQLGR HQ FDUERQR VRQ
GDWDEOHV&/DGDWDFLyQGHIRUPDVGHJUDQWDPDxRSHUPLWHGHWHUPLQDUORVQLYHOHVGHPXUR
\WHFKRGHODIRUPDDVtFRPRODGXUDFLyQGHODVFRQGLFLRQHVTXHGLHURQOXJDUDODIRUPD
GHSRVLFLRQDO &DEH RSFLyQ D OD GHWHUPLQDFLyQ GH2 LVyWRSR TXH SHUPLWH FRUUHODFLRQDU
į2FRQODWHPSHUDWXUD
 /DVULWPLWDVFRQWLHQHQHQWUHRWURVPLQHUDOHVFXDU]RIHOGHVSDWRV\PLFDVFRQSRVLELOLGDGGH
GDWDFLyQ/DVHGLPHQWDFLyQUtWPLFDGDOXJDUDVXFHVLRQHVGHFDSDVVLHQGRSRVLEOHHVWLPDUODV
HGDGHV GH PXUR \ WHFKR GHO GHSyVLWR TXH VH FRQVHUYD HVWDEOHFLHQGR DVt XQD GXUDFLyQ
PtQLPDGHOSURFHVRGHSRVLFLRQDO\XQDVSRVLEOHVIHFKDVGHLQLFLR\WHUPLQDFLyQGHOSURFHVR
ODFXVWUH
 /RVHVSHOHRWHPDVVRQHVHQFLDOPHQWHELRPLQHUDOHV$PHGLGDTXHORVHVSHOHRWHPDVFUHFHQ
DWUDSDQ³SDUWtFXODV´SURYHQLHQWHVGH VXHQWRUQR SROYRSROHQ iFDURV«\SXHGHQVXIULU
FDPELRVHQVXPRUIRORJtDRGHIRUPDFLRQHVFDPELRVHQ ODYHORFLGDGGHFUHFLPLHQWRHWF
TXHSRGUtDQSURSRUFLRQDULQIRUPDFLyQVREUHDOJXQDVFRQGLFLRQHVDPELHQWDOHVGHQWURGHOD
FXHYD$GHPiV GH ODV SDUWtFXODV DWUDSDGDV HQ HO HVSHOHRWHPD VH IRVLOL]DQ ORV GLYHUVRV
DJHQWHVELROyJLFRVLPSOLFDGRVGLUHFWDPHQWHHQVXGHVDUUROOREDFWHULDVFLDQREDFWHULDV«
6RQ SRU WDQWR IXHQWHV SRWHQFLDOHV GH$'1 IyVLO \ TXH SXHGHQ SURSRUFLRQDU WDQWR$'1
DQWLJXRFRPRDFWXDO

5HJLVWURVSDOHRFOLPiWLFRV
 (Q HO NDUVW ORV GHSyVLWRV GH VHGLPHQWRV VXEWHUUiQHRV UHIOHMDQ ODV YDULDFLRQHV FOLPiWLFDV
*,//,/DHVSHOHRJpQHVLV\IRUPDFLyQGHORVELRHVSHOHRWHPDVGHSLJRWLWD\ySDOR$HVWiQ
UHODFLRQDGRV FRQ HO DJXD \ FRQ HO UpJLPHQ KtGULFR 7DPELpQ ODV GHSRVLFLRQHV UtWPLFDV HVWiQ
UHODFLRQDGDVFRQFRQGLFLRQHVHVSHFtILFDVGHVHGLPHQWDFLyQ3RUORTXHDSULRULFDEHFRQVLGHUDUWDO\
FRPR RFXUUH HQ HO NDUVW TXH HO HVWXGLR GH ORV GLVWLQWRV GHSyVLWRV SXHGH FRQWULEXLU D UHYHODU OD
VHFXHQFLDGHIDVHVFOLPiWLFDVTXHDIHFWDURQDXQDUHJLyQHQSDUWLFXODURFXDQGRPHQRVDUHYHODU
XQDVXFHVLyQGHHYHQWRVTXHKDEUtDQDIHFWDGRDODFXHYDGXUDQWHVXHYROXFLyQ
 3DUD ORV HVSHOHRWHPDV GH ySDOR$ /Ï3(=*$/,1'2  VHxDOD TXH ³DXQTXH OD
WHPSHUDWXUDHVXQRGHORVIDFWRUHVTXHLQIOX\HHQODYHORFLGDGGHGLVROXFLyQ\SUHFLSLWDFLyQGHOD
VtOLFH HQ ODV FXHYDV FRPR PHGLRV FHUUDGRV \ DLVODGRV UHODWLYDPHQWH GHO H[WHULRU OD RVFLODFLyQ
WpUPLFD D OR ODUJR GHO DxR HV PX\ SHTXHxD SURSRUFLRQDQGR XQD HVWDELOLGDG TXH QR SURGXFLUi
FDPELRV VLJQLILFDWLYRV HQ OD SUHFLSLWDFLyQ GH ORV HVSHOHRWHPDV´ &RPR FRQFOXVLyQ HQ VX 7HVLV
/Ï3(=*$/,1'2  FRQILUPD DGHPiV TXH OD IRUPDFLyQ GH HVSHOHRWHPDV FRQ ySDOR HV
SUiFWLFDPHQWHLQGHSHQGLHQWHGHOFOLPDGHODUHJLyQHQODTXHVHHQFXHQWUHODFDYLGDG(VWRFRQOOHYD
TXHHVWHWLSRGHHVSHOHRWHPDVSRGUtDQRULJLQDUVHHQODVGLVWLQWDVIDVHVFOLPiWLFDVTXHDIHFWDURQDXQD
UHJLyQFRQFUHWDVLHPSUHTXHHVHFXPSODVXFLFORGHDJXD



 (QORVVLVWHPDVGH$7UDSD\$)XUQDORVHVSHOHRWHPDVGHySDOR$VHSUHVHQWDQHQ]RQDV
FRQDPSOLWXGHVWpUPLFDDQXDOHVUHIHULGDDODVWHPSHUDWXUDVGLDULDVPHGLDVYHUFDStWXORHQWUH
\&FRQPtQLPRVHQWUH\&\Pi[LPRVHQWUH\&7RPDQGRFRPRUHIHUHQFLDODV
HFXDFLRQHVSURSXHVWDVHQ7(1$HWDO  ODVRVFLODFLRQHV WpUPLFDVHQHVWRVVLVWHPDVDSHQDV
VXSRQH XQD YDULDFLyQPHGLD GH  SSP HQ HO HTXLOLEULR GH GLVROXFLyQ GH OD VtOLFH OR TXH SDUHFH
FRQILUPDUHVDLQGHSHQGHQFLDGHODWHPSHUDWXUD
 6$1-85-26$1&+(=HWDOKDFHQXVRGHWHUPROXPLQLVFHQFLD7/\SRVW,526/
SDUD REWHQHU HGDGHV VLJQLILFDWLYDV HQ HVSHOHRWHPDV GH ySDOR$ \ GH HYDQVLWDEROLYDULWD /RV
UHVXOWDGRVGHHVWHWUDEDMRGHWHUPLQDQXQDHGDG+RORFHQDSDUDODPXHVWUDGHySDOR$HVWXGLDGD\
XQDHGDGGHO3OHLVWRFHQR6XSHULRUSDUDODPXHVWUDGH(YDQVLWD%ROLYDULWD/RVDXWRUHVVXJLHUHQTXH
HVWRVHVSHOHRWHPDVSRGUtDQVHUYLUFRPRUHJLVWURVSDOHRFOLPiWLFRV(VWDPLVPDSURSXHVWDVHSUHVHQWD
HQ6$1-85-26$1&+(=HW DO  GyQGH VH FRQWUDVWDQGDWDFLRQHV& UHDOL]DGDV VREUH OD
SLJRWLWD FRQ GDWDFLRQHV 26/ HIHFWXDGDV VREUH PXHVWUDV GH ySDOR$ \ HYDQVLWD /RV UHVXOWDGRV
VXJLHUHQ OD RFXUUHQFLD GH HVWRV IHQyPHQRV LQFOXVR FRQ FRQWLQXLGDG HQ XQ DPSOLR LQWHUYDOR GH
WLHPSR/DVHGDGHVREWHQLGDVVHFHQWUDQHQSULQFLSDOPHQWHHQN\U%3GHVWDFDQGRODRFXUUHQFLDGH
GLVWLQWRV IHQyPHQRV SLJRLWD ± ySDOR HQ GLVWLQWDV FXHYDV SHUR ORVPLVPRV SHUtRGRV WHPSRUDOHV
7RPDQGR FRPR UHIHUHQFLD OD UHFRQVWUXFFLyQ FOLPiWLFD+RORFHQD GH 5$,/6%$&. HW DO 
VHxDODQTXH HO FUHFLPLHQWRGH HVWRV HVSHOHRWHPDVSRGUtD HVWDU UHODFLRQDGRFRQXQD IDVHK~PHGD
DFRQWHFLGDHQWRUQRDORVN\U%3
 /80%(5*HW DO  GDWDQ YDULRV ELRHVSHOHRWHPDV GH OD FXHYD HQ FXDUFLWDV&KDUOHV
%UHZHUHQ9HQH]XHOD\DSXQWDQODSRVLELOLGDGGHVXXVRFRPRUHJLVWURSDOHRFOLPiWLFR³WKHLQQHU
OD\HUGDWHGDWíNDJUHZGXULQJ0,6DQGWKHRXWHUOD\HUGDWHGDWNDDQG
NDJUHZGXULQJ0,67KHVHSUHOLPLQDU\GDWDDUH WKHEDVLV IRU WKHK\SRWKHVLV WKDW WKH
JURZWKFRORUDQGHOHPHQWDOFRPSRVLWLRQRIWKHVHVLOLFDOD\HUVFRUUHODWHZLWKZHW±GU\F\FOHVWKDW
DOVR FRUUHODWH EURDGO\ ZLWK JODFLDO±LQWHUJODFLDO F\FOHV 7KH LPSOLFDWLRQ LV WKDW WKHVH VLOLFD
VSHOHRWKHPV OLNH WKHLU FDOFLWLF FRXQWHUSDUWV SUREDEO\ FRQWDLQ D UHFRUG RI SDOHRHQYLURQPHQWDO
FKDQJH´
 32/.HWDOUHDOL]DQXQDUHFRQVWUXFFLyQSDOHRFOLPiWLFDDQLYHOORFDOKDFLHQGRXVR
GHORVFRPSXHVWRVI~OYLFRVSUHVHQWHVHQXQGHSyVLWRKHWHURJpQHRORFDOL]DGRHQXQDFXHYDNiUVWLFD
7DPELpQ6$1-85-2HWDOSURSRQHQHOHVWXGLRGHODVIUDFFLRQHVK~PLFDV\I~OYLFDVGHORV
GHSyVLWRVGHSLJRWLWDSDUDHOXVRGHHVWHWLSRGHHVSHOHRWHPDVFRPRSUR[LHV
 /DILJXUDPXHVWUDODGLVWULEXFLyQGHODVGDWDFLRQHVREWHQLGDVHQORVHVSHOHRWHPDVGH
ODV FXHYDV HVWXGLDGDV WRPDQGR FRPR UHIHUHQFLD OD UHFRQVWUXFFLyQ SDOHRFOLPiWLFD +RORFHQD GH
5$,/6%$&.HWDO/RVSULQFLSDOHVFRQFUHFLRQDPLHQWRVSDUHFHQUHODFLRQDGRVFRQSHUtRGRV
K~PHGRV 6REUH HVWD ILJXUD VH KDQ GLVSXHVWR ODV  GDWDFLRQHV7/FRUUHVSRQGLHQWHV D ORV GLYHUVRV
KRUL]RQWHV GH RFXSDFLyQ KXPDQD GH ODV FXHYDV YHU ILJXUD  /RV KRUL]RQWHV GH RFXSDFLyQ
SDUHFHQFHQWUDUVHSULQFLSDOPHQWHHQORVSHUtRGRV³VHFRV\SRWHQFLDOPHQWHFiOLGRV´

5HJLVWURVGH$'1IyVLO
 /RV GDWRV TXH VLJXHQ VRQ WUDGXFFLyQ GHO DSDUWDGR ³GDWRV ELROyJLFRV \ JHQyPLFRV GH ORV
HVSHOHRWHPDV´LQFOXLGRVHQ9,'$/520$1ËHWDO
 /RVGDWRVREWHQLGRVDSDUWLUGHOHVWXGLRPRUIROyJLFRGHORVHVSHOHRWHPDVFRQHOPLFURVFRSLR
HVWHURJUiILFR\HVSHFLDOPHQWHHO6(0KDQSHUPLWLGRPRVWUDU9,'$/520$1,HWDOTXH
HVWRVHVSHOHRWHPDVHQODVFXHYDVGHVDUUROODGDVHQURFDVPDJPiWLFDVSXHGHQVHUFRQLVGHUDGDVFRPR
ELRHVSHOHRWHPDVGHELGRDTXHHQHOORVKD\XQDYDULDGDDVRFLDFLyQGHPLFURRUJDQLVPRVTXHHVWiQ
DFWLYDPHQWH LPSOLFDGRV FRQ GLIHUHQWHV HVWUDWHJLDV HQ OD FRQVWUXFFLyQ GHO ELRHVSHOHRWHPD
WUDQVIRUPiQGRORVHQPLFURVLVWHPDVGHQWURGHOPDFURVLVWHPDGHILQLGRSRUODFXHYD
Capítulo 5. VALORES NATURALES Y PATRIMONIALES ASOCIADOS
340 341

SUHVHUYDFLyQGHODFXHYD3HURODFXHYDQRHVDJXMHURHQXQDLVODGHURFD6XGLQiPLFDGHSHQGHGH
VXFRQH[LyQFRQVXHQWRUQR\GHODFRQWLQXLGDGGHORVIOXMRVGHDJXDDLUHLQWHUFDPELRVGHFDORU
HWF3UHVHUYDUODFXHYDUHTXLHUHODSUHVHUYDFLyQFRQMXQWDGHVXFXHQFD\HQWRUQR
 /RVGHSyVLWRVTXHVHKDQGHVFULWRSUHVHQWDQDVRFLDGRVXQDJUDQGLYHUVLGDGGHLQIRUPDFLyQ
 /RVGHSyVLWRV\PDWHULDOHVDUTXHROyJLFRVPXHVWUDQXQRVKRUL]RQWHVGHRFXSDFLyQGHFLHUWD
UHOHYDQFLD\PiVSHQVDQGRTXHHVWDVJUDQGHVFXHYDVSRVLELOLWDQDFWLYLGDGHVWURJORGLWDVTXH
WUDGLFLRQDOPHQWHVHKDQYLQFXODGRFDVLH[FOXVLYDPHQWHDORVWHUUHQRVNiUVWLFRV3RURWURODGR
HVWRV PLVPRV PDWHULDOHV \ GHSyVLWRV DSRUWDQ VHFXHQFLDV UHODWLYDV /D H[LVWHQFLD GH XQ
KRUL]RQWH GH RFXSDFLyQ GHWHUPLQD HO QLYHO GH PXUR SDUD XQ HYHQWR SRVWHULRU XQ
GHVOL]DPLHQWRRFRODSVRTXHDIHFWHDHVHKRUL]RQWH
 /RV HVSHOHRWHPDV GH SLJRWLWD FDUDFWHUL]DGRV SRU VX HOHYDGR FRQWHQLGR HQ FDUERQR VRQ
GDWDEOHV&/DGDWDFLyQGHIRUPDVGHJUDQWDPDxRSHUPLWHGHWHUPLQDUORVQLYHOHVGHPXUR
\WHFKRGHODIRUPDDVtFRPRODGXUDFLyQGHODVFRQGLFLRQHVTXHGLHURQOXJDUDODIRUPD
GHSRVLFLRQDO &DEH RSFLyQ D OD GHWHUPLQDFLyQ GH2 LVyWRSR TXH SHUPLWH FRUUHODFLRQDU
į2FRQODWHPSHUDWXUD
 /DVULWPLWDVFRQWLHQHQHQWUHRWURVPLQHUDOHVFXDU]RIHOGHVSDWRV\PLFDVFRQSRVLELOLGDGGH
GDWDFLyQ/DVHGLPHQWDFLyQUtWPLFDGDOXJDUDVXFHVLRQHVGHFDSDVVLHQGRSRVLEOHHVWLPDUODV
HGDGHV GH PXUR \ WHFKR GHO GHSyVLWR TXH VH FRQVHUYD HVWDEOHFLHQGR DVt XQD GXUDFLyQ
PtQLPDGHOSURFHVRGHSRVLFLRQDO\XQDVSRVLEOHVIHFKDVGHLQLFLR\WHUPLQDFLyQGHOSURFHVR
ODFXVWUH
 /RVHVSHOHRWHPDVVRQHVHQFLDOPHQWHELRPLQHUDOHV$PHGLGDTXHORVHVSHOHRWHPDVFUHFHQ
DWUDSDQ³SDUWtFXODV´SURYHQLHQWHVGH VXHQWRUQR SROYRSROHQ iFDURV«\SXHGHQVXIULU
FDPELRVHQVXPRUIRORJtDRGHIRUPDFLRQHVFDPELRVHQ ODYHORFLGDGGHFUHFLPLHQWRHWF
TXHSRGUtDQSURSRUFLRQDULQIRUPDFLyQVREUHDOJXQDVFRQGLFLRQHVDPELHQWDOHVGHQWURGHOD
FXHYD$GHPiV GH ODV SDUWtFXODV DWUDSDGDV HQ HO HVSHOHRWHPD VH IRVLOL]DQ ORV GLYHUVRV
DJHQWHVELROyJLFRVLPSOLFDGRVGLUHFWDPHQWHHQVXGHVDUUROOREDFWHULDVFLDQREDFWHULDV«
6RQ SRU WDQWR IXHQWHV SRWHQFLDOHV GH$'1 IyVLO \ TXH SXHGHQ SURSRUFLRQDU WDQWR$'1
DQWLJXRFRPRDFWXDO

5HJLVWURVSDOHRFOLPiWLFRV
 (Q HO NDUVW ORV GHSyVLWRV GH VHGLPHQWRV VXEWHUUiQHRV UHIOHMDQ ODV YDULDFLRQHV FOLPiWLFDV
*,//,/DHVSHOHRJpQHVLV\IRUPDFLyQGHORVELRHVSHOHRWHPDVGHSLJRWLWD\ySDOR$HVWiQ
UHODFLRQDGRV FRQ HO DJXD \ FRQ HO UpJLPHQ KtGULFR 7DPELpQ ODV GHSRVLFLRQHV UtWPLFDV HVWiQ
UHODFLRQDGDVFRQFRQGLFLRQHVHVSHFtILFDVGHVHGLPHQWDFLyQ3RUORTXHDSULRULFDEHFRQVLGHUDUWDO\
FRPR RFXUUH HQ HO NDUVW TXH HO HVWXGLR GH ORV GLVWLQWRV GHSyVLWRV SXHGH FRQWULEXLU D UHYHODU OD
VHFXHQFLDGHIDVHVFOLPiWLFDVTXHDIHFWDURQDXQDUHJLyQHQSDUWLFXODURFXDQGRPHQRVDUHYHODU
XQDVXFHVLyQGHHYHQWRVTXHKDEUtDQDIHFWDGRDODFXHYDGXUDQWHVXHYROXFLyQ
 3DUD ORV HVSHOHRWHPDV GH ySDOR$ /Ï3(=*$/,1'2  VHxDOD TXH ³DXQTXH OD
WHPSHUDWXUDHVXQRGHORVIDFWRUHVTXHLQIOX\HHQODYHORFLGDGGHGLVROXFLyQ\SUHFLSLWDFLyQGHOD
VtOLFH HQ ODV FXHYDV FRPR PHGLRV FHUUDGRV \ DLVODGRV UHODWLYDPHQWH GHO H[WHULRU OD RVFLODFLyQ
WpUPLFD D OR ODUJR GHO DxR HV PX\ SHTXHxD SURSRUFLRQDQGR XQD HVWDELOLGDG TXH QR SURGXFLUi
FDPELRV VLJQLILFDWLYRV HQ OD SUHFLSLWDFLyQ GH ORV HVSHOHRWHPDV´ &RPR FRQFOXVLyQ HQ VX 7HVLV
/Ï3(=*$/,1'2  FRQILUPD DGHPiV TXH OD IRUPDFLyQ GH HVSHOHRWHPDV FRQ ySDOR HV
SUiFWLFDPHQWHLQGHSHQGLHQWHGHOFOLPDGHODUHJLyQHQODTXHVHHQFXHQWUHODFDYLGDG(VWRFRQOOHYD
TXHHVWHWLSRGHHVSHOHRWHPDVSRGUtDQRULJLQDUVHHQODVGLVWLQWDVIDVHVFOLPiWLFDVTXHDIHFWDURQDXQD
UHJLyQFRQFUHWDVLHPSUHTXHHVHFXPSODVXFLFORGHDJXD



 (QORVVLVWHPDVGH$7UDSD\$)XUQDORVHVSHOHRWHPDVGHySDOR$VHSUHVHQWDQHQ]RQDV
FRQDPSOLWXGHVWpUPLFDDQXDOHVUHIHULGDDODVWHPSHUDWXUDVGLDULDVPHGLDVYHUFDStWXORHQWUH
\&FRQPtQLPRVHQWUH\&\Pi[LPRVHQWUH\&7RPDQGRFRPRUHIHUHQFLDODV
HFXDFLRQHVSURSXHVWDVHQ7(1$HWDO  ODVRVFLODFLRQHV WpUPLFDVHQHVWRVVLVWHPDVDSHQDV
VXSRQH XQD YDULDFLyQPHGLD GH  SSP HQ HO HTXLOLEULR GH GLVROXFLyQ GH OD VtOLFH OR TXH SDUHFH
FRQILUPDUHVDLQGHSHQGHQFLDGHODWHPSHUDWXUD
 6$1-85-26$1&+(=HWDOKDFHQXVRGHWHUPROXPLQLVFHQFLD7/\SRVW,526/
SDUD REWHQHU HGDGHV VLJQLILFDWLYDV HQ HVSHOHRWHPDV GH ySDOR$ \ GH HYDQVLWDEROLYDULWD /RV
UHVXOWDGRVGHHVWHWUDEDMRGHWHUPLQDQXQDHGDG+RORFHQDSDUDODPXHVWUDGHySDOR$HVWXGLDGD\
XQDHGDGGHO3OHLVWRFHQR6XSHULRUSDUDODPXHVWUDGH(YDQVLWD%ROLYDULWD/RVDXWRUHVVXJLHUHQTXH
HVWRVHVSHOHRWHPDVSRGUtDQVHUYLUFRPRUHJLVWURVSDOHRFOLPiWLFRV(VWDPLVPDSURSXHVWDVHSUHVHQWD
HQ6$1-85-26$1&+(=HW DO  GyQGH VH FRQWUDVWDQGDWDFLRQHV& UHDOL]DGDV VREUH OD
SLJRWLWD FRQ GDWDFLRQHV 26/ HIHFWXDGDV VREUH PXHVWUDV GH ySDOR$ \ HYDQVLWD /RV UHVXOWDGRV
VXJLHUHQ OD RFXUUHQFLD GH HVWRV IHQyPHQRV LQFOXVR FRQ FRQWLQXLGDG HQ XQ DPSOLR LQWHUYDOR GH
WLHPSR/DVHGDGHVREWHQLGDVVHFHQWUDQHQSULQFLSDOPHQWHHQN\U%3GHVWDFDQGRODRFXUUHQFLDGH
GLVWLQWRV IHQyPHQRV SLJRLWD ± ySDOR HQ GLVWLQWDV FXHYDV SHUR ORVPLVPRV SHUtRGRV WHPSRUDOHV
7RPDQGR FRPR UHIHUHQFLD OD UHFRQVWUXFFLyQ FOLPiWLFD+RORFHQD GH 5$,/6%$&. HW DO 
VHxDODQTXH HO FUHFLPLHQWRGH HVWRV HVSHOHRWHPDVSRGUtD HVWDU UHODFLRQDGRFRQXQD IDVHK~PHGD
DFRQWHFLGDHQWRUQRDORVN\U%3
 /80%(5*HW DO  GDWDQ YDULRV ELRHVSHOHRWHPDV GH OD FXHYD HQ FXDUFLWDV&KDUOHV
%UHZHUHQ9HQH]XHOD\DSXQWDQODSRVLELOLGDGGHVXXVRFRPRUHJLVWURSDOHRFOLPiWLFR³WKHLQQHU
OD\HUGDWHGDWíNDJUHZGXULQJ0,6DQGWKHRXWHUOD\HUGDWHGDWNDDQG
NDJUHZGXULQJ0,67KHVHSUHOLPLQDU\GDWDDUH WKHEDVLV IRU WKHK\SRWKHVLV WKDW WKH
JURZWKFRORUDQGHOHPHQWDOFRPSRVLWLRQRIWKHVHVLOLFDOD\HUVFRUUHODWHZLWKZHW±GU\F\FOHVWKDW
DOVR FRUUHODWH EURDGO\ ZLWK JODFLDO±LQWHUJODFLDO F\FOHV 7KH LPSOLFDWLRQ LV WKDW WKHVH VLOLFD
VSHOHRWKHPV OLNH WKHLU FDOFLWLF FRXQWHUSDUWV SUREDEO\ FRQWDLQ D UHFRUG RI SDOHRHQYLURQPHQWDO
FKDQJH´
 32/.HWDOUHDOL]DQXQDUHFRQVWUXFFLyQSDOHRFOLPiWLFDDQLYHOORFDOKDFLHQGRXVR
GHORVFRPSXHVWRVI~OYLFRVSUHVHQWHVHQXQGHSyVLWRKHWHURJpQHRORFDOL]DGRHQXQDFXHYDNiUVWLFD
7DPELpQ6$1-85-2HWDOSURSRQHQHOHVWXGLRGHODVIUDFFLRQHVK~PLFDV\I~OYLFDVGHORV
GHSyVLWRVGHSLJRWLWDSDUDHOXVRGHHVWHWLSRGHHVSHOHRWHPDVFRPRSUR[LHV
 /DILJXUDPXHVWUDODGLVWULEXFLyQGHODVGDWDFLRQHVREWHQLGDVHQORVHVSHOHRWHPDVGH
ODV FXHYDV HVWXGLDGDV WRPDQGR FRPR UHIHUHQFLD OD UHFRQVWUXFFLyQ SDOHRFOLPiWLFD +RORFHQD GH
5$,/6%$&.HWDO/RVSULQFLSDOHVFRQFUHFLRQDPLHQWRVSDUHFHQUHODFLRQDGRVFRQSHUtRGRV
K~PHGRV 6REUH HVWD ILJXUD VH KDQ GLVSXHVWR ODV  GDWDFLRQHV7/FRUUHVSRQGLHQWHV D ORV GLYHUVRV
KRUL]RQWHV GH RFXSDFLyQ KXPDQD GH ODV FXHYDV YHU ILJXUD  /RV KRUL]RQWHV GH RFXSDFLyQ
SDUHFHQFHQWUDUVHSULQFLSDOPHQWHHQORVSHUtRGRV³VHFRV\SRWHQFLDOPHQWHFiOLGRV´

5HJLVWURVGH$'1IyVLO
 /RV GDWRV TXH VLJXHQ VRQ WUDGXFFLyQ GHO DSDUWDGR ³GDWRV ELROyJLFRV \ JHQyPLFRV GH ORV
HVSHOHRWHPDV´LQFOXLGRVHQ9,'$/520$1ËHWDO
 /RVGDWRVREWHQLGRVDSDUWLUGHOHVWXGLRPRUIROyJLFRGHORVHVSHOHRWHPDVFRQHOPLFURVFRSLR
HVWHURJUiILFR\HVSHFLDOPHQWHHO6(0KDQSHUPLWLGRPRVWUDU9,'$/520$1,HWDOTXH
HVWRVHVSHOHRWHPDVHQODVFXHYDVGHVDUUROODGDVHQURFDVPDJPiWLFDVSXHGHQVHUFRQLVGHUDGDVFRPR
ELRHVSHOHRWHPDVGHELGRDTXHHQHOORVKD\XQDYDULDGDDVRFLDFLyQGHPLFURRUJDQLVPRVTXHHVWiQ
DFWLYDPHQWH LPSOLFDGRV FRQ GLIHUHQWHV HVWUDWHJLDV HQ OD FRQVWUXFFLyQ GHO ELRHVSHOHRWHPD
WUDQVIRUPiQGRORVHQPLFURVLVWHPDVGHQWURGHOPDFURVLVWHPDGHILQLGRSRUODFXHYD
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



)LJXUD  6REUH OD UHFRQVWUXFFLyQ GH 5$,/6%$&. HW DO  VH KDQ VHxDODGR ODV GDWDFLRQHV REWHQLGDV SRU
9,'$/520$1,HWDO 6$1-85-2HWDO   6$1-85-26È1&+(=HWDO 6HKDQ LQFOXLGR
GDWDFLRQHVLQpGLGWDV&GHSLJRWLWDFRP3HUV6$1-85-26È1&+(=7RGDVODVGDWDFLRQHVVHFRUUHVSRQGHQ
FRQFDYLGDGHVVLWXDGDV UHODWLYDPHQWHSUy[LPDV/RVFRORUHVGH ODVEDQGDVGLIHUHQFLDQ ODVPXHVWUDVGHSLJRWLWDGH ODV
GLVWLQWDVFXHYDVHQFLiQ ODVGDWDFLRQHVFRUUHVSRQGLHQWHVD ODSDOHRIXUQDGHA Laghoa &DER6LOOHLURHQQDUDQMD ODV
FRUUHVSRQGLHQWHVDO Folón9LJRHQURMRGRVJUDGDFLRQHVODVFRUUHVSRQGLHQWHVDA Trapa/DVPXHVWUDVGHHYDQVLWDVH
KDQPDUFDGRFRQXQDEDQGDGLVFRQWLQXDHQURMR/DVPXHVWUDVGHySDORFRQXQDEDQGDGLVFRQWLQXDYHUGH(OSHUtRGR
PHMRU UHSUHVHQWDGR VH FRUUHVSRQGH FRQ ORV  N\U %3 /DV GDWDFLRQHV VH FHQWUDQ SUHFLVDPHQWH HQ ORV SHUtRGRV
H[FHSFLRQDOPHQWHK~PHGRV




 'HWRGRVORVPLFURRUJDQLVPRVHQFRQWUDGRVHQODVFXHYDVHQURFDVPDJPiWLDVODVEDFWHULDV
VRQODVGHPD\RULQIOXHQFLDHQHOGHVDUUROORGHORVHVSHOHRWHPDV(VWRHVGHELGRDODUHODFLyQFDXVD
HIHFWR GHO KLGURJHO GH VtOLFLR HO FXDO SHUPLWH OD ILMDFLyQ \ GHVDUUROOR GH EDFWHULDV ILODPHQWRVDV \
FRRFLGHV HQ HO FXHUSR SULQFLSDO GHO HVSHOHRWHPD(VWD DOIRPEULOOD ELROyJLFD WDPELpQ DFW~D FRPR
WUDPSDILMDQGRODVSDUWtFXODVPLQHUDOHVGHWUtWLFDV(OHVSHOHRWHPDDVtFUHDGRSRGUiSRVWHULRUPHQWH

)LJXUD  6REUH OD UHFRQVWUXFFLyQ GH 5$,/6%$&. HW DO  VH KDQ VHxDODGR ODV GDWDFLRQHV REWHQLGDV SRU
9,'$/520$1,HWDO 6$1-85-2HWDO   6$1-85-26È1&+(=HWDO 6HKDQ LQFOXLGR
GDWDFLRQHVLQpGLWDV&GHSLJRWLWDFRP3HUV6$1-85-26È1&+(=7RGDVODVGDWDFLRQHVVHFRUUHVSRQGHQ
FRQFDYLGDGHVVLWXDGDV UHODWLYDPHQWHSUy[LPDV/RVFRORUHVGH ODVEDQGDVGLIHUHQFLDQ ODQDWXUDOH]DGH ODV PXHVWUDV
%DQGD DPDULOODV SDUD OD SLJRLWWD EDQGDV GLVFRQWLQXDV URMDV GDWDFLRQHV 7/ GH GLIHUHQWHV KRUL]RQWHV EDQGDV D]XOHV
GDWDFLRQHV7/GHA Trapa
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



)LJXUD  6REUH OD UHFRQVWUXFFLyQ GH 5$,/6%$&. HW DO  VH KDQ VHxDODGR ODV GDWDFLRQHV REWHQLGDV SRU
9,'$/520$1,HWDO 6$1-85-2HWDO   6$1-85-26È1&+(=HWDO 6HKDQ LQFOXLGR
GDWDFLRQHVLQpGLGWDV&GHSLJRWLWDFRP3HUV6$1-85-26È1&+(=7RGDVODVGDWDFLRQHVVHFRUUHVSRQGHQ
FRQFDYLGDGHVVLWXDGDV UHODWLYDPHQWHSUy[LPDV/RVFRORUHVGH ODVEDQGDVGLIHUHQFLDQ ODVPXHVWUDVGHSLJRWLWDGH ODV
GLVWLQWDVFXHYDVHQFLiQ ODVGDWDFLRQHVFRUUHVSRQGLHQWHVD ODSDOHRIXUQDGHA Laghoa &DER6LOOHLURHQQDUDQMD ODV
FRUUHVSRQGLHQWHVDO Folón9LJRHQURMRGRVJUDGDFLRQHVODVFRUUHVSRQGLHQWHVDA Trapa/DVPXHVWUDVGHHYDQVLWDVH
KDQPDUFDGRFRQXQDEDQGDGLVFRQWLQXDHQURMR/DVPXHVWUDVGHySDORFRQXQDEDQGDGLVFRQWLQXDYHUGH(OSHUtRGR
PHMRU UHSUHVHQWDGR VH FRUUHVSRQGH FRQ ORV  N\U %3 /DV GDWDFLRQHV VH FHQWUDQ SUHFLVDPHQWH HQ ORV SHUtRGRV
H[FHSFLRQDOPHQWHK~PHGRV




 'HWRGRVORVPLFURRUJDQLVPRVHQFRQWUDGRVHQODVFXHYDVHQURFDVPDJPiWLDVODVEDFWHULDV
VRQODVGHPD\RULQIOXHQFLDHQHOGHVDUUROORGHORVHVSHOHRWHPDV(VWRHVGHELGRDODUHODFLyQFDXVD
HIHFWR GHO KLGURJHO GH VtOLFLR HO FXDO SHUPLWH OD ILMDFLyQ \ GHVDUUROOR GH EDFWHULDV ILODPHQWRVDV \
FRRFLGHV HQ HO FXHUSR SULQFLSDO GHO HVSHOHRWHPD(VWD DOIRPEULOOD ELROyJLFD WDPELpQ DFW~D FRPR
WUDPSDILMDQGRODVSDUWtFXODVPLQHUDOHVGHWUtWLFDV(OHVSHOHRWHPDDVtFUHDGRSRGUiSRVWHULRUPHQWH

)LJXUD  6REUH OD UHFRQVWUXFFLyQ GH 5$,/6%$&. HW DO  VH KDQ VHxDODGR ODV GDWDFLRQHV REWHQLGDV SRU
9,'$/520$1,HWDO 6$1-85-2HWDO   6$1-85-26È1&+(=HWDO 6HKDQ LQFOXLGR
GDWDFLRQHVLQpGLWDV&GHSLJRWLWDFRP3HUV6$1-85-26È1&+(=7RGDVODVGDWDFLRQHVVHFRUUHVSRQGHQ
FRQFDYLGDGHVVLWXDGDV UHODWLYDPHQWHSUy[LPDV/RVFRORUHVGH ODVEDQGDVGLIHUHQFLDQ ODQDWXUDOH]DGH ODV PXHVWUDV
%DQGD DPDULOODV SDUD OD SLJRLWWD EDQGDV GLVFRQWLQXDV URMDV GDWDFLRQHV 7/ GH GLIHUHQWHV KRUL]RQWHV EDQGDV D]XOHV
GDWDFLRQHV7/GHA Trapa
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
FRQYHUWLUVHHQHOVRSRUWHItVLFRGRQGHRWURVRUJDQLVPRVHVWDUiQGHVDUUROOiQGRVHFUHDQGRXQDFDGHQD
WUyILFDGHQWURGHOPLFURVLVWHPDIRUPDGRSRUFDGDHVSHOHRWHPD
 /RVHVWXGLRVJHQpWLFRVVREUHHVWRVWLSRVGHVHGLPHQWRVVRQSRFRIUHFXHQWHVHLQFOXVR
HVFDVRV SDUD ODV FXHYDV HQ URFDV PDJPiWLFDV OR TXH DXPHQWD OD UHOHYDQFLD GH ORV GDWRV
REWHQLGRVSRUQXHVWUD LQYHVWLJDFLyQ\TXHKDSHUPLWLGR LGHQWLILFDU ODSUHVHQFLDGHXQDJUDQ
YDULHGDGGHEDFWHULDVHVSHFtILFDV\FRPSDUDUODVFRQORVWLSRVXVXDOHVREWHQLGRVHQORVHVWXGLRV
JHQpWLFRV HQ FXHYDV NiUVWLFDV R WXERV YROFiQLFRV %$5721 HW DO/  %$5721 	
1257+83&+((37+$0(1*(/HWDO(385(
 6HKDQ LGHQWLILFDGREDFWHULDVSHUWHQHFLHQWHVDGLIHUHQWHVSK\OD/DVPiVDEXQGDQWHV
HQ RUGHQ GHFUHFLHQWH \ SRU Q~PHUR GH IDPLOLDV LGHQWLILFDGDV VRQ 3URWHREDFWHULD 
$FWLQREDFWHULD)LUPLFXWHV%DFWHURLGHWHV&KORURIOH[L9HUUXFRPLFURELD
$FLGREDFWHULD  3ODQFWRP\FHWHV  &KODP\GLDH  1LWURVSLUDH  )XVREDFWHULD  \
&\DQREDFWHULD  )XHURQ WDPELpQ LGHQWLILFDGDV ODV VLJXLHQWHV IDPLOLDV SHUWHQHFLHQWHV D OD
SK\OD *HPPDWLPRQDGHWHV 2' $' $UPDWLPRQDGHWHV &KORUREL (OXVLPLFURELD )%3
)&38*$/*1236SLURFKDHWHV70707HQHULFXWHV:367KHUPL\GH
$UFKDHDSHUWHQHFLHQWHVDODSK\OD&UHQDUFKDHRWDDQG(XU\DUFKDHRWD
 2WURV PLFRRUJDQLVPRV HQFRQWUDGRV HQ ORV HVSHOHRWHPDV VRQ DPHEDV WHVWiFHDV
LGHQWLILFDGDV FRQ 6(0 \ GHVWDFDQGR ODV HVSHFLHV $PSKLWUHPD ZULJKWLDQXP $VVXOLQD
PXVFRUXP3K\VRFKLODJULVHROD&HQWURS\[LVVS&\FORS\[LVVS&RU\WKLRQGXELXP'LIIOXJLD
PLQXWLVVLPD (XJO\SKD URWXQGD (XJO\SKD VWULJRVD 6SKHQRGHULD OHQWD7UDFKHOHXJO\SKD
GHQWDWD7ULQHPDFRPSODQDWXP7ULQHPDOLQHDUHDQG7ULQHPDHQFKHO\V
 /DV GLDWRPHDV VRQ RWURV RUJDQLVPRV TXH VH GHVDUUROODQ HQ ORV ELRHVSHOHRWHPDV
DSDUHFLHQGR HQ JUDQGHV FRORQLDV (QWUH ORV JpQHURV REVHUYDGSV FRQ HO 6(0 ORV PiV
GHVWDFDGRV VRQ +DQW]VFKLD 'LDGHVPLV 2UWKRVHLUD 3LQQXODULD 1HLGLXP 6\QHGUD
6HOODSKRUD2GRQWLGLXP0HORVLUD$XODFRVHLUD3ODQRWKLGLXPDQG6WHSKDQRGLVFXVVS
 )LQDOPHQWHHQPHQRVFDQWLGDG\VRODPHQWHLGHQWLILFDGRVGHXQDIRUPDPX\JHQHUDO
SRGHPRVVHxDODUWDPELpQODH[LVWHQFLDGHRUJDQLVPRVSHUWHQHFLHQWHVDORVQLYHOHVVXSHULRUHV
GH OD FDGHQD WUyILFD GHO PLFURVLVWHPD GH HVSHOHRWHPDV FRUUHVSRQGLHQWHV DO SK\OXP
$UWKURSRGDFRPRFROpPERORV\WK\VDQXUDQVGHOVXESK\OXPKH[iSRGR\PLWHV\DUiFQLGRVGHO
VXESK\OXP&KHOLFHUDWD
 /DILJXUDHVTXHPDWL]DGHXQDIRUPDPX\VLPSOHHOPLFURVLVWHPDLGHQWLILFDGRGHQWUR
GHHVWRVELRHVSHOHRWHPDV
 )LQDOPHQWHFRQYLHQHVHxDODUTXHODVGDWDFLRQHVUHVXPLGDVHQHODSDUWDGRDQWHULRUKDQILMDGR
HGDGHVGHORVELRHVSHOHRWHPDVGHVGHORVN\U*DOLFLDKDVWDORVN\U5RUDLPDSRUORTXHORV
HVSHOHRWHPDVVRQIXHQWHVSRWHQFLDOHVGH$'1DQWLJXRPLFURRUJDQLVPRVIRVLOL]DGRVHQVXLQWHULRU

5LHVJRVDVRFLDGRVDODSURPRFLyQGHORVYDORUHVQDWXUDOHV
 /DSUHVHUYDFLyQGHOSDWULPRQLRQDWXUDO\FXOWXUDO DUTXHRSDOHRQWROyJLFR UHTXLHUHGHVX
SURPRFLyQUHVSRQVDEOHFRQRFLPLHQWR\HVWXGLR(VWRFRQOOHYDHODFFHVRGHODVSHUVRQDVDHVWRV
PHGLRV ELHQ FRPR SDUWH GH VX DFWLYLGDG FLHQWtILFD ELHQ FRPR SDUWLFLSDQWHV HQ XQD DFWLYLGDG
FXOWXUDOYLVLWDJXLDGDRO~GLFDYLVLWDGHSRUWLYD
 (QHVWH DSDUWDGRVHHYDO~DQ ORV ULHVJRV LQWUtQVHFRVSDUD ODVSHUVRQDVSUHVHQWHVHQHVWRV
JUDQGHV VLVWHPDV HPSOD]DGRV HQ URFDV PDJPiWLFDV 6H WRPD FRPR UHIHUHQFLD HO 7)0
9$48(,5252'5,*8(=  RULHQWDGR D OD HYDOXDFLyQ \ DQiOLVLV GH ULHVJRV GH SHUVRQDO
LQYHVWLJDGRUUHDOL]DQGRWUDEDMRHQFXHYD






)LJXUD5HSUHVHQWDFLyQHVTXHPiWLFDGHOPLFURVLVWHPDDVRFLDGRDXQPLFURHVWURPDWROLWRWHUUHVWUH$UULEDHQFRORU
LPDJHQREWHQLGDHQOXSD(Q%1LPiJHQHVREWHQLGDVHQ6(0/DVLPiJHQHVVHKDQREWHQLGRDGLIHUHQWHVHVFDODV6HKDQ
RUGHQDGRVHxDODQGRXQIDFWRUGHHVFDODUHODWLYRSDUDWUDWDUGHYLVXDOL]DU ORVGLIHUHQWHVVXEVLVWHPDVTXHFRQVWLWX\HQOD
FDGHQDWUyILFD,PiJHQHVFRUWHVtDGH-59LGDO5RPDQt
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
FRQYHUWLUVHHQHOVRSRUWHItVLFRGRQGHRWURVRUJDQLVPRVHVWDUiQGHVDUUROOiQGRVHFUHDQGRXQDFDGHQD
WUyILFDGHQWURGHOPLFURVLVWHPDIRUPDGRSRUFDGDHVSHOHRWHPD
 /RVHVWXGLRVJHQpWLFRVVREUHHVWRVWLSRVGHVHGLPHQWRVVRQSRFRIUHFXHQWHVHLQFOXVR
HVFDVRV SDUD ODV FXHYDV HQ URFDV PDJPiWLFDV OR TXH DXPHQWD OD UHOHYDQFLD GH ORV GDWRV
REWHQLGRVSRUQXHVWUD LQYHVWLJDFLyQ\TXHKDSHUPLWLGR LGHQWLILFDU ODSUHVHQFLDGHXQDJUDQ
YDULHGDGGHEDFWHULDVHVSHFtILFDV\FRPSDUDUODVFRQORVWLSRVXVXDOHVREWHQLGRVHQORVHVWXGLRV
JHQpWLFRV HQ FXHYDV NiUVWLFDV R WXERV YROFiQLFRV %$5721 HW DO/  %$5721 	
1257+83&+((37+$0(1*(/HWDO(385(
 6HKDQ LGHQWLILFDGREDFWHULDVSHUWHQHFLHQWHVDGLIHUHQWHVSK\OD/DVPiVDEXQGDQWHV
HQ RUGHQ GHFUHFLHQWH \ SRU Q~PHUR GH IDPLOLDV LGHQWLILFDGDV VRQ 3URWHREDFWHULD 
$FWLQREDFWHULD)LUPLFXWHV%DFWHURLGHWHV&KORURIOH[L9HUUXFRPLFURELD
$FLGREDFWHULD  3ODQFWRP\FHWHV  &KODP\GLDH  1LWURVSLUDH  )XVREDFWHULD  \
&\DQREDFWHULD  )XHURQ WDPELpQ LGHQWLILFDGDV ODV VLJXLHQWHV IDPLOLDV SHUWHQHFLHQWHV D OD
SK\OD *HPPDWLPRQDGHWHV 2' $' $UPDWLPRQDGHWHV &KORUREL (OXVLPLFURELD )%3
)&38*$/*1236SLURFKDHWHV70707HQHULFXWHV:367KHUPL\GH
$UFKDHDSHUWHQHFLHQWHVDODSK\OD&UHQDUFKDHRWDDQG(XU\DUFKDHRWD
 2WURV PLFRRUJDQLVPRV HQFRQWUDGRV HQ ORV HVSHOHRWHPDV VRQ DPHEDV WHVWiFHDV
LGHQWLILFDGDV FRQ 6(0 \ GHVWDFDQGR ODV HVSHFLHV $PSKLWUHPD ZULJKWLDQXP $VVXOLQD
PXVFRUXP3K\VRFKLODJULVHROD&HQWURS\[LVVS&\FORS\[LVVS&RU\WKLRQGXELXP'LIIOXJLD
PLQXWLVVLPD (XJO\SKD URWXQGD (XJO\SKD VWULJRVD 6SKHQRGHULD OHQWD7UDFKHOHXJO\SKD
GHQWDWD7ULQHPDFRPSODQDWXP7ULQHPDOLQHDUHDQG7ULQHPDHQFKHO\V
 /DV GLDWRPHDV VRQ RWURV RUJDQLVPRV TXH VH GHVDUUROODQ HQ ORV ELRHVSHOHRWHPDV
DSDUHFLHQGR HQ JUDQGHV FRORQLDV (QWUH ORV JpQHURV REVHUYDGSV FRQ HO 6(0 ORV PiV
GHVWDFDGRV VRQ +DQW]VFKLD 'LDGHVPLV 2UWKRVHLUD 3LQQXODULD 1HLGLXP 6\QHGUD
6HOODSKRUD2GRQWLGLXP0HORVLUD$XODFRVHLUD3ODQRWKLGLXPDQG6WHSKDQRGLVFXVVS
 )LQDOPHQWHHQPHQRVFDQWLGDG\VRODPHQWHLGHQWLILFDGRVGHXQDIRUPDPX\JHQHUDO
SRGHPRVVHxDODUWDPELpQODH[LVWHQFLDGHRUJDQLVPRVSHUWHQHFLHQWHVDORVQLYHOHVVXSHULRUHV
GH OD FDGHQD WUyILFD GHO PLFURVLVWHPD GH HVSHOHRWHPDV FRUUHVSRQGLHQWHV DO SK\OXP
$UWKURSRGDFRPRFROpPERORV\WK\VDQXUDQVGHOVXESK\OXPKH[iSRGR\PLWHV\DUiFQLGRVGHO
VXESK\OXP&KHOLFHUDWD
 /DILJXUDHVTXHPDWL]DGHXQDIRUPDPX\VLPSOHHOPLFURVLVWHPDLGHQWLILFDGRGHQWUR
GHHVWRVELRHVSHOHRWHPDV
 )LQDOPHQWHFRQYLHQHVHxDODUTXHODVGDWDFLRQHVUHVXPLGDVHQHODSDUWDGRDQWHULRUKDQILMDGR
HGDGHVGHORVELRHVSHOHRWHPDVGHVGHORVN\U*DOLFLDKDVWDORVN\U5RUDLPDSRUORTXHORV
HVSHOHRWHPDVVRQIXHQWHVSRWHQFLDOHVGH$'1DQWLJXRPLFURRUJDQLVPRVIRVLOL]DGRVHQVXLQWHULRU

5LHVJRVDVRFLDGRVDODSURPRFLyQGHORVYDORUHVQDWXUDOHV
 /DSUHVHUYDFLyQGHOSDWULPRQLRQDWXUDO\FXOWXUDO DUTXHRSDOHRQWROyJLFR UHTXLHUHGHVX
SURPRFLyQUHVSRQVDEOHFRQRFLPLHQWR\HVWXGLR(VWRFRQOOHYDHODFFHVRGHODVSHUVRQDVDHVWRV
PHGLRV ELHQ FRPR SDUWH GH VX DFWLYLGDG FLHQWtILFD ELHQ FRPR SDUWLFLSDQWHV HQ XQD DFWLYLGDG
FXOWXUDOYLVLWDJXLDGDRO~GLFDYLVLWDGHSRUWLYD
 (QHVWH DSDUWDGRVHHYDO~DQ ORV ULHVJRV LQWUtQVHFRVSDUD ODVSHUVRQDVSUHVHQWHVHQHVWRV
JUDQGHV VLVWHPDV HPSOD]DGRV HQ URFDV PDJPiWLFDV 6H WRPD FRPR UHIHUHQFLD HO 7)0
9$48(,5252'5,*8(=  RULHQWDGR D OD HYDOXDFLyQ \ DQiOLVLV GH ULHVJRV GH SHUVRQDO
LQYHVWLJDGRUUHDOL]DQGRWUDEDMRHQFXHYD






)LJXUD5HSUHVHQWDFLyQHVTXHPiWLFDGHOPLFURVLVWHPDDVRFLDGRDXQPLFURHVWURPDWROLWRWHUUHVWUH$UULEDHQFRORU
LPDJHQREWHQLGDHQOXSD(Q%1LPiJHQHVREWHQLGDVHQ6(0/DVLPiJHQHVVHKDQREWHQLGRDGLIHUHQWHVHVFDODV6HKDQ
RUGHQDGRVHxDODQGRXQIDFWRUGHHVFDODUHODWLYRSDUDWUDWDUGHYLVXDOL]DU ORVGLIHUHQWHVVXEVLVWHPDVTXHFRQVWLWX\HQOD
FDGHQDWUyILFD,PiJHQHVFRUWHVtDGH-59LGDO5RPDQt
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
 &RQYLHQHGHVWDFDUTXH ODV LQWHUYHQFLRQHVHQ OD FXHYDDQLYHOHVWUXFWXUDORDPELHQWDOQR
VHUiQVLHPSUHSRVLEOHVGDGRTXHVRQOXJDUHVGHHVSHFLDOSURWHFFLyQDPELHQWDODOJXQRVLQFOXVR
LQFOXLGRVHQ5HG1DWXUD(VWRLPSOLFDTXHFLHUWRVIDFWRUHVGHULHVJRTXHH[LVWHQ\IRUPDQSDUWHGH
HVWHPHGLRVXEWHUUiQHRQRSRGUiQVHUHOLPLQDGRVRFRQWURODGRVHQVXWRWDOLGDG3RGUiQDGRSWDUVH
PHGLGDVSUHYHQWLYDVSHURQRSRGUiHOLPLQDUVHODIXHQWHXRULJHQGHOULHVJR(VLPSRUWDQWHWHQHUHQ
FXHQWDTXHODVPHGLGDVGHFRQWUROPRGLILFDUiQ\DOWHUDUiQODGLQiPLFDQDWXUDOGHODVFXHYDVSRUOR
TXHVHGHEHUiEXVFDUXQHTXLOLEULRHQWUHSURWHFFLyQSUHYHQFLyQFRQVHUYDFLyQ

,GHQWLILFDFLyQGHORVSHOLJURVH[LVWHQWHV
6HKDQGHVFULWRORVVLJXLHQWHVSHOLJURV
Օ  'HVFULSFLyQGHOOXJDU
ԙ  &DUDFWHUtVWLFDVGHOOXJDU
x (O UHFLQWR HV GH GLItFLO DFFHVR DEHUWXUDV OLPLWDGDV QR GLVHxDGDV
HVSHFtILFDPHQWH SDUD HO DFFHVR GH SHUVRQDV \ TXH QR SHUPLWH XQD HQWUDGD \
VDOLGDHQIRUPDVHJXUD\UiSLGDGHWRGRVVXVRFXSDQWHV
x (OUHFLQWRSUHVHQWD]RQDVQRYLVLEOHVGHVGHODERFDGHDFFHVR
x (O UHFLQWRSRVHH]RQDVGHSDVRHVWUHFKDV WHQLHQGRTXHDGRSWDUSRVWXUDVSRFR
HUJRQyPLFDVHQHOLQWHULRUGHORVPLVPRV
x (O LQWHULRUGHO UHFLQWRSRVHHVXSHUILFLHV UHVEDODGL]DVGHELGDD ODSUHVHQFLDGH
IOXLGRV SUHVHQFLD GH DUFLOODV \ ORGRV VXSHUILFLHV SXOLGDV HURVLyQ GHO
VXEVWUDWR
x (ODFFHVRDOUHFLQWRR]RQDGHWUDEDMRVHUHDOL]DPHGLDQWHDVFHQVRRGHVFHQVR
GH GHVQLYHOHV PHGLDQWH HO GHVWUHSH GH EORTXHV OD XWLOL]DFLyQ GH HVFDODV R
PHGLDQWHDUQpV\WpFQLFDVGHFXHUGD
x (O UHFLQWR R ]RQD GH WUDEDMR SXHGH HVWDU DVRFLDGR D XQD ]RQD GH
GHUUXPEDPLHQWRV R PRYLPLHQWRV GH WLHUUDVURFDV $OJXQDV GH ODV FDYLGDGHV
HVWiQDVRFLDGDVD]RQDVGHPRGHUDGDDFWLYLGDGVtVPLFD
x (O UHFLQWR R ]RQD SXHGH SHUPDQHFHU EDMR HO DJXD HQ DOJXQRV SHUtRGRV
HVWDFLRQDOHV5LHVJRGHDYHQLGDVHLQXQGDFLRQHV
ԙ  &RQGLFLRQHVDPELHQWDOHVGHOOXJDU
x (O LQWHULRU GHO UHFLQWR SUHVHQWD XQD WHPSHUDWXUD UHODWLYDPHQWH EDMD \ XQD
KXPHGDGUHODWLYDPHQWHDOWD
x (O LQWHULRU GHO UHFLQWR SUHVHQWD ]RQDV K~PHGDV R FRQ FRQGHQVDFLRQHV
SHUPDQHQWHV(ODPELHQWHHVJHQHUDOPHQWHH[FHVLYDPHQWHK~PHGR
x (QHOLQWHULRUGHOUHFLQWRH[LVWHQFRUULHQWHVGHDLUHTXHSURGXFHQPROHVWLDVSRU
IUtR
Օ  &DUDFWHUtVWLFDVGHODDWPyVIHUD
ԙ  3UHVHQFLDGHFRQWDPLQDQWHVTXtPLFRV
x /D YHQWLODFLyQ QDWXUDO HV GHVIDYRUDEOH DEHUWXUDV OLPLWDGDV H[LVWHQFLDV GH
]RQDVVLQFRUULHQWHVGHDLUHHVSDFLRVDERYHGDGRVDLVODGRVHWF
x (OQLYHOGHR[tJHQRHVDGHFXDGR6LQHPEDUJRODVFDUDFWHUtVWLFDVGHOD]RQDR
ORVSURFHVRVTXHVHOOHYDQDFDERSXHGHQUHGXFLUVLJQLILFDWLYDPHQWHORVQLYHOHV
GHR[tJHQR



x $OJXQDVGH ODV DFWLYLGDGHVTXH VHGHVDUUROODQ UHTXLHUHQ FRQVXPRHOHYDGRGH
R[tJHQR DFWLYLGDGHV FRQ XQD FDUJD ItVLFD LQWHQVD \ VH UHDOL]DQ HQ UHFLQWRV
H[WUHPDGDPHQWHUHGXFLGRV
x (QHO LQWHULRUGHO UHFLQWR VH OOHYDQDFDERDFWLYLGDGHVRSURFHVRVTXH OLEHUDQ
FRQWDPLQDQWHVDODPELHQWH
Օ  3URFHVRV GH GHVFRPSRVLFLyQ ELROyJLFD \R IHUPHQWDFLyQ GH VXVWDQFLDV
JHQHUDOPHQWH PDWHULD RUJiQLFD R JXDQRV TXH SURGXFHQ OD IRUPDFLyQ GH
VXOIXURGHKLGUyJHQR+6PHWDQR&+DPRQLDFR1+\PRQy[LGRGH
FDUERQR&2
Օ  8WLOL]DFLyQGHPRWRUHVGHFRPEXVWLyQWDODGURGHH[WUDFFLyQGHPXHVWUDV
HQHOLQWHULRUGHOUHFLQWR
x (QDOJXQDV]RQDVSXHGHQDFXPXODUVHJDVHVPiVSHVDGRVTXHHO DLUH FRPRHO
GLy[LGR GH FDUERQR &2 SRU HMHPSOR HQ ODV ]RQDV EDMDV GH SR]RV R
GHSUHVLRQHVFLHJDV
ԙ  3UHVHQFLDGHDJHQWHVELROyJLFRV
x (QHOUHFLQWRSXHGHQSUROLIHUDUPLFURRUJDQLVPRVRSRUWXQLVWDVHQ]RQDVGRQGH
VHDFXPXODQIOXLGRVFRQWDPLQDGRVGHSyVLWRVGHIDQJRJXDQR
x (Q HO UHFLQWR H[LVWHQ DQLPDOHV X RWURV SRVLEOHV YHFWRUHV GH WUDQVPLVLyQ GH
DJHQWHVELROyJLFRV
Օ  0XUFLpODJRV
ԙ  3RUWDGRUHVGH HFWRSDUiVLWRVFRPRODFKLQFKH&LPH[SLORVHOOXV\HQ
PHQRUPHGLGDiFDURVJDUUDSDWDV\SXOJDV
ԙ  (QIHUPHGDGHVDVRFLDGDV
x +LVWRSODVPRVLV 1R VH VDEH VL ORV PXUFLpODJRV VRQ SRUWDGRUHV R
UHVHUYRULRVGHODHQIHUPHGDGORTXHVLVHVDEHHVTXHDFW~DQFRPR
WUDQVSRUWDGRUHVPHFiQLFRVGHODVHVSRUDV
x 5DELD
Օ  3RVLEOHSUHVHQFLDGHRWURVDQLPDOHV7HMyQRVRSDUGR
x (QHOUHFLQWRSXHGHQSUROLIHUDUPLFURRUJDQLVPRVH[WUHPyILORV
ԙ  3UHVHQFLDGHUDGLRQXFOHLGRV
x +D\TXHFRQVLGHUDUTXHH[LVWHXQDH[SRVLFLyQDIXHQWHVQDWXUDOHVGHUDGLDFLyQ
x 3RU OD HVSHFLDO OLWRORJtD\ FRQILJXUDFLyQGH ORV HVSDFLRV HQ DOJXQRV UHFLQWRV
SXHGHDFXPXODUVHUDGyQ
Օ  'HVFULSFLyQGHODWDUHD
ԙ  (PSOHRGHHTXLSRVGHWUDEDMR
x /RV HTXLSRV HPSOHDGRV HPLWHQ UXLGR \R YLEUDFLRQHV FX\RV QLYHOHV SXHGHQ
YHUVH LQFUHPHQWDGRV GHELGR D HIHFWRV GH UHYHUEHUDFLyQ HQ HO LQWHULRU GHO
UHFLQWR
x $OJXQRV HTXLSRV GH WUDEDMR GLVSRQHQ GHPRWRUHV GH FRPEXVWLyQ TXH OLEHUDQ
FRQWDPLQDQWHVTXtPLFRVFRPRHO&2\HO&2
x 6HXWLOL]DQRWURVHTXLSRVGHWUDEDMRFX\RVULHVJRVSXHGHQYHUVHDJUDYDGRVHQHO
LQWHULRUGHHVSDFLRVFRQILQDGRV


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
 &RQYLHQHGHVWDFDUTXH ODV LQWHUYHQFLRQHVHQ OD FXHYDDQLYHOHVWUXFWXUDORDPELHQWDOQR
VHUiQVLHPSUHSRVLEOHVGDGRTXHVRQOXJDUHVGHHVSHFLDOSURWHFFLyQDPELHQWDODOJXQRVLQFOXVR
LQFOXLGRVHQ5HG1DWXUD(VWRLPSOLFDTXHFLHUWRVIDFWRUHVGHULHVJRTXHH[LVWHQ\IRUPDQSDUWHGH
HVWHPHGLRVXEWHUUiQHRQRSRGUiQVHUHOLPLQDGRVRFRQWURODGRVHQVXWRWDOLGDG3RGUiQDGRSWDUVH
PHGLGDVSUHYHQWLYDVSHURQRSRGUiHOLPLQDUVHODIXHQWHXRULJHQGHOULHVJR(VLPSRUWDQWHWHQHUHQ
FXHQWDTXHODVPHGLGDVGHFRQWUROPRGLILFDUiQ\DOWHUDUiQODGLQiPLFDQDWXUDOGHODVFXHYDVSRUOR
TXHVHGHEHUiEXVFDUXQHTXLOLEULRHQWUHSURWHFFLyQSUHYHQFLyQFRQVHUYDFLyQ

,GHQWLILFDFLyQGHORVSHOLJURVH[LVWHQWHV
6HKDQGHVFULWRORVVLJXLHQWHVSHOLJURV
Օ  'HVFULSFLyQGHOOXJDU
ԙ  &DUDFWHUtVWLFDVGHOOXJDU
x (O UHFLQWR HV GH GLItFLO DFFHVR DEHUWXUDV OLPLWDGDV QR GLVHxDGDV
HVSHFtILFDPHQWH SDUD HO DFFHVR GH SHUVRQDV \ TXH QR SHUPLWH XQD HQWUDGD \
VDOLGDHQIRUPDVHJXUD\UiSLGDGHWRGRVVXVRFXSDQWHV
x (OUHFLQWRSUHVHQWD]RQDVQRYLVLEOHVGHVGHODERFDGHDFFHVR
x (O UHFLQWRSRVHH]RQDVGHSDVRHVWUHFKDV WHQLHQGRTXHDGRSWDUSRVWXUDVSRFR
HUJRQyPLFDVHQHOLQWHULRUGHORVPLVPRV
x (O LQWHULRUGHO UHFLQWRSRVHHVXSHUILFLHV UHVEDODGL]DVGHELGDD ODSUHVHQFLDGH
IOXLGRV SUHVHQFLD GH DUFLOODV \ ORGRV VXSHUILFLHV SXOLGDV HURVLyQ GHO
VXEVWUDWR
x (ODFFHVRDOUHFLQWRR]RQDGHWUDEDMRVHUHDOL]DPHGLDQWHDVFHQVRRGHVFHQVR
GH GHVQLYHOHV PHGLDQWH HO GHVWUHSH GH EORTXHV OD XWLOL]DFLyQ GH HVFDODV R
PHGLDQWHDUQpV\WpFQLFDVGHFXHUGD
x (O UHFLQWR R ]RQD GH WUDEDMR SXHGH HVWDU DVRFLDGR D XQD ]RQD GH
GHUUXPEDPLHQWRV R PRYLPLHQWRV GH WLHUUDVURFDV $OJXQDV GH ODV FDYLGDGHV
HVWiQDVRFLDGDVD]RQDVGHPRGHUDGDDFWLYLGDGVtVPLFD
x (O UHFLQWR R ]RQD SXHGH SHUPDQHFHU EDMR HO DJXD HQ DOJXQRV SHUtRGRV
HVWDFLRQDOHV5LHVJRGHDYHQLGDVHLQXQGDFLRQHV
ԙ  &RQGLFLRQHVDPELHQWDOHVGHOOXJDU
x (O LQWHULRU GHO UHFLQWR SUHVHQWD XQD WHPSHUDWXUD UHODWLYDPHQWH EDMD \ XQD
KXPHGDGUHODWLYDPHQWHDOWD
x (O LQWHULRU GHO UHFLQWR SUHVHQWD ]RQDV K~PHGDV R FRQ FRQGHQVDFLRQHV
SHUPDQHQWHV(ODPELHQWHHVJHQHUDOPHQWHH[FHVLYDPHQWHK~PHGR
x (QHOLQWHULRUGHOUHFLQWRH[LVWHQFRUULHQWHVGHDLUHTXHSURGXFHQPROHVWLDVSRU
IUtR
Օ  &DUDFWHUtVWLFDVGHODDWPyVIHUD
ԙ  3UHVHQFLDGHFRQWDPLQDQWHVTXtPLFRV
x /D YHQWLODFLyQ QDWXUDO HV GHVIDYRUDEOH DEHUWXUDV OLPLWDGDV H[LVWHQFLDV GH
]RQDVVLQFRUULHQWHVGHDLUHHVSDFLRVDERYHGDGRVDLVODGRVHWF
x (OQLYHOGHR[tJHQRHVDGHFXDGR6LQHPEDUJRODVFDUDFWHUtVWLFDVGHOD]RQDR
ORVSURFHVRVTXHVHOOHYDQDFDERSXHGHQUHGXFLUVLJQLILFDWLYDPHQWHORVQLYHOHV
GHR[tJHQR



x $OJXQDVGH ODV DFWLYLGDGHVTXH VHGHVDUUROODQ UHTXLHUHQ FRQVXPRHOHYDGRGH
R[tJHQR DFWLYLGDGHV FRQ XQD FDUJD ItVLFD LQWHQVD \ VH UHDOL]DQ HQ UHFLQWRV
H[WUHPDGDPHQWHUHGXFLGRV
x (QHO LQWHULRUGHO UHFLQWR VH OOHYDQDFDERDFWLYLGDGHVRSURFHVRVTXH OLEHUDQ
FRQWDPLQDQWHVDODPELHQWH
Օ  3URFHVRV GH GHVFRPSRVLFLyQ ELROyJLFD \R IHUPHQWDFLyQ GH VXVWDQFLDV
JHQHUDOPHQWH PDWHULD RUJiQLFD R JXDQRV TXH SURGXFHQ OD IRUPDFLyQ GH
VXOIXURGHKLGUyJHQR+6PHWDQR&+DPRQLDFR1+\PRQy[LGRGH
FDUERQR&2
Օ  8WLOL]DFLyQGHPRWRUHVGHFRPEXVWLyQWDODGURGHH[WUDFFLyQGHPXHVWUDV
HQHOLQWHULRUGHOUHFLQWR
x (QDOJXQDV]RQDVSXHGHQDFXPXODUVHJDVHVPiVSHVDGRVTXHHO DLUH FRPRHO
GLy[LGR GH FDUERQR &2 SRU HMHPSOR HQ ODV ]RQDV EDMDV GH SR]RV R
GHSUHVLRQHVFLHJDV
ԙ  3UHVHQFLDGHDJHQWHVELROyJLFRV
x (QHOUHFLQWRSXHGHQSUROLIHUDUPLFURRUJDQLVPRVRSRUWXQLVWDVHQ]RQDVGRQGH
VHDFXPXODQIOXLGRVFRQWDPLQDGRVGHSyVLWRVGHIDQJRJXDQR
x (Q HO UHFLQWR H[LVWHQ DQLPDOHV X RWURV SRVLEOHV YHFWRUHV GH WUDQVPLVLyQ GH
DJHQWHVELROyJLFRV
Օ  0XUFLpODJRV
ԙ  3RUWDGRUHVGH HFWRSDUiVLWRVFRPRODFKLQFKH&LPH[SLORVHOOXV\HQ
PHQRUPHGLGDiFDURVJDUUDSDWDV\SXOJDV
ԙ  (QIHUPHGDGHVDVRFLDGDV
x +LVWRSODVPRVLV 1R VH VDEH VL ORV PXUFLpODJRV VRQ SRUWDGRUHV R
UHVHUYRULRVGHODHQIHUPHGDGORTXHVLVHVDEHHVTXHDFW~DQFRPR
WUDQVSRUWDGRUHVPHFiQLFRVGHODVHVSRUDV
x 5DELD
Օ  3RVLEOHSUHVHQFLDGHRWURVDQLPDOHV7HMyQRVRSDUGR
x (QHOUHFLQWRSXHGHQSUROLIHUDUPLFURRUJDQLVPRVH[WUHPyILORV
ԙ  3UHVHQFLDGHUDGLRQXFOHLGRV
x +D\TXHFRQVLGHUDUTXHH[LVWHXQDH[SRVLFLyQDIXHQWHVQDWXUDOHVGHUDGLDFLyQ
x 3RU OD HVSHFLDO OLWRORJtD\ FRQILJXUDFLyQGH ORV HVSDFLRV HQ DOJXQRV UHFLQWRV
SXHGHDFXPXODUVHUDGyQ
Օ  'HVFULSFLyQGHODWDUHD
ԙ  (PSOHRGHHTXLSRVGHWUDEDMR
x /RV HTXLSRV HPSOHDGRV HPLWHQ UXLGR \R YLEUDFLRQHV FX\RV QLYHOHV SXHGHQ
YHUVH LQFUHPHQWDGRV GHELGR D HIHFWRV GH UHYHUEHUDFLyQ HQ HO LQWHULRU GHO
UHFLQWR
x $OJXQRV HTXLSRV GH WUDEDMR GLVSRQHQ GHPRWRUHV GH FRPEXVWLyQ TXH OLEHUDQ
FRQWDPLQDQWHVTXtPLFRVFRPRHO&2\HO&2
x 6HXWLOL]DQRWURVHTXLSRVGHWUDEDMRFX\RVULHVJRVSXHGHQYHUVHDJUDYDGRVHQHO
LQWHULRUGHHVSDFLRVFRQILQDGRV


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
ԙ  'HVHPSHxRGHODDFWLYLGDG
x /RVWUDEDMRVVHUHDOL]DQDXQDDOWXUDGHWHUPLQDGDVREUHHOQLYHOGHOVXHORFRQ
ULHVJRGHFDtGDHQDOWXUDGXUDQWHODUHDOL]DFLyQGHODVRSHUDFLRQHV
x 'XUDQWHODVWDUHDVHQVXVSHQVLyQSXHGHQWUDQVFXUULUODUJRVSHUtRGRVGHWLHPSR
HQSRVLFLyQLQHUWH
x 6HDGTXLHUHQSRVWXUDVSRFRHUJRQyPLFDVGXUDQWHODUHDOL]DFLyQGHORVWUDEDMRV
HVSDFLRV DQJRVWRV R UHGXFLGRVPDQWHQLPLHQWR GH SRVWXUDV IRU]DGDV GXUDQWH
SHUtRGRV GH WLHPSR SURORQJDGRV HWF TXH SXHGHQ RFDVLRQDU WUDVWRUQRV
PXVFXORHVTXHOpWLFRVGXUDQWHVXUHDOL]DFLyQ
x 6HUHDOL]DQHPSXMHVRDUUDVWUHVGHFDUJDVGHPiVGHNJPRFKLODVHTXLSRVGH
PHGLFLyQ\WUDEDMR
x 6HKDFHXVRGHDOXPEUDGRDXWyQRPRGHIRUPDSHUPDQHQWHSHUR
Օ  (VQHFHVDULRIRU]DUODYLVWDSDUDSRGHUKDFHUXVRGHDOJXQRVLQVWUXPHQWRV\
HTXLSRVGHWUDEDMRWHRGROLWRHLQVWUXPHQWDOWRSRJUiILFR
Օ  /D FDOLGDG GH OD OX] QR SHUPLWH YHU ELHQ ORV FRORUHV R HVWRV VHPXHVWUDQ
DSDUHQWHPHQWHDOWHUDGRV
Օ  (O QLYHO GH LOXPLQDFLyQ HV LQVXILFLHQWH SDUD OD H[LJHQFLD YLVXDO GH ORV
WUDEDMRV H LQFOXVR VH UHDOL]DQ WDUHDV GH JUDQ PLQXFLRVLGDG FRQ XQD
LOXPLQDFLyQLQVXILFLHQWH
x 'XUDQWH OD UHDOL]DFLyQ GH ORV WUDEDMRV H[LVWH SRVLELOLGDG GH FDtGDV GH REMHWRV
JROSHVFRUWHVSXQFLRQHVGHVOL]DPLHQWRVDWUDSDPLHQWRVDKRJDPLHQWRHWF

(YDOXDFLyQGHULHVJRV
 'H OD LGHQWLILFDFLyQ GH SHOLJURV \ SRVWHULRU LGHQWLILFDFLyQ GH ULHVJRV VH GHGXFH H[LVWHQ
IDFWRUHVYLQFXODGRVVHQVXVWULFWRFRQHOPHGLRQDWXUDO\IDFWRUHVYLQFXODGRVFRQODVDFWLYLGDGHVGH
ORVYLVLWDQWHV(QHVWHDSDUWDGRQRVFHQWUDPRVH[FOXVLYDPHQWHHQORVIDFWRUHVQRGHSHQGLHQWHVGHO
WLSRGHDFWLYLGDGKXPDQD1RVHFRQVLGHUDQDVtORVULHVJRVDVRFLDGRVDODFFHVRDODFDYLGDGULHVJRV
HUJRQyPLFRVRSRVWXUDOHVHWF

'HUUXPEHV
 +HPRV YLVWR HQ FDStWXORV \ DSDUWDGRV DQWHULRUHV FRPR HVWRV HVSDFLRV VXEWHUUiQHRV
HVWiQFRQILJXUDGRVSUHGRPLQDQWHPHQWHSRUODDFXPXODFLyQGHJUDQGHVHVSHVRUHVGHEORTXHV\
ODMDV/RVPD\RUHVHVSHVRUHVVHREWLHQHQFXDQGRODDFXPXODFLyQHVWiFRQILQDGDSRUHOUHOLHYH
R SRU HOHPHQWRV HVWUXFWXUDOHV FRPR RFXUUH HQ YDOOHV FHUUDGRV FDxRQHV HWF (VWDV
FRQILJXUDFLRQHV VRQ UHODWLYDPHQWH LQHVWDEOHV GHELGR D TXH FXDOTXLHU FDPELR HQ ORV DSR\RV
ELHQ HQ HO VXEVWUDWREORTXH ELHQ HQ ORV HOHPHQWRV TXH KDFHQ GH FDMD FRQWDFWR HVFDUSH
EORTXH ELHQ HQ ORV SURSLRV EORTXHV URWXUDV GH EORTXHV DOWHUDFLyQ GH HOHPHQWRV URWXUDV
DVRFLDGDV D ORV FRQWDFWRV EORTXHEORTXH SXHGHQ GDQ OXJDU D TXH VH SURGX]FDQ UHMXHJRV
PRYLPLHQWRVFRODSVRVORFDOHV\TXHDVXYH]SXHGHQLQGXFLUPRYLPLHQWRVDQLYHOJOREDO
 /RVGHUUXPEHVWDPELpQSXHGHQHVWDUDVRFLDGRVDORVGHSyVLWRVH[LVWHQWHVHQHOLQWHULRU
GHODFDYLGDGSULQFLSDOPHQWHFDQGRVRQGHSyVLWRVFROJDGRVHQSDVDMHVGHVIRQGDGRVRFXDQGR
VHKDQIRUPDGRIDOVRVVXHORVDVHQWDGRVVREUHGHWULWXVRUJiQLFRV(VWRVIDOVRVVXHORVDSDUHFHQ
HQ ORV VLVWHPDV FRQ FXUVR DFWLYR GyQGH WURQFRV \ UDPDV VRQ DUUDVWUDGDV \ DFXPXODGDV HQ
FDPELRVGH VHFFLyQ'LYHUVRVPDWHULDOHV VHDFDEDQDFXPXODQGRJHQHUDQGRXQ IDOVRPXURR
IDOVRSLVRVREUHHOTXHSRVWHULRUPHQWHVHDVLHQWDQFDQWRVURGDGRVGHGLYHUVRWDPDxRLQFOXVLYH


VHGHSRVLWDQDUHQDVHQIXQFLyQGHOUpJLPHQKLGUiXOLFR\DFDEDQIRUPDQGRXQSLVRFRPSDFWR
SHUR FROJDGR \ VXVWHQWDGR SRU PDWHULDOHV ELRGHJUDGDEOHV \ TXH FRQ HO WLHPSR DFDEDQ
GHVDSDUHFLHQGR
 /DH[LVWHQFLDGHHOHPHQWRVLQHVWDEOHVFRQOOHYDTXHFXDOTXLHUHQHUJtDGHVHVWDELOL]DGRUD
GDUi OXJDUDXQFDPELRHQ ODPRUIRORJtDGHOVLVWHPD6HFRQVLGHUDQ WUHVIXHQWHVSRWHQFLDOHV
TXHGDUtDQOXJDUDGHUUXPEHV
 )DWLJD GH HOHPHQWRV SRUWDQWHV JHQHUDOPHQWH SRU FRQFHQWUDFLyQ GH FDUJDV HQ XQ
HOHPHQWR6HREVHUYDELHQHQVLVWHPDVGyQGHJUDQGHVEORTXHVDSR\DQVREUHHOHPHQWRV
GH PHQRU WDPDxR FRPR HQ 2 3LQGR /RV EORTXHV TXH DFW~DQ GH DSR\R HVWiQ
VRPHWLGRV D XQ HOHYDGR HVIXHU]R D FRPSUHVLyQ \ DFDEDQ URPSLHQGR OR TXH
GHVHVWDELOL]DODDFXPXODFLyQGHEORTXHV
 9LEUDFLyQGH ODV DFXPXODFLRQHVGHEORTXHV LQGXFLGDV SRU IOXMRV GH DJXDGH HOHYDGD
HQHUJtD /D JHQHUDFLyQ GH YLEUDFLRQHV HQ HVWUXFWXUDV DVRFLDGDV D OD GHVFDUJD GH
FRUULHQWHVGHDJXDDSUHVLRQHVDOWDVVRQIHQyPHQRVFRQRFLGRVGHQWURGHODLQJHQLHUtD
GH REUDV KLGUiXOLFDV (VWH WLSR GH YLEUDFLRQHV WLHQHQ VX RULJHQ HQ GLYHUVDV IXHQWHV
$SDUHFHQ SRU HMHPSOR DVRFLDGDV D ODV FRUULHQWHV HQ RULILFLRV GH GHVFDUJD GyQGH OD
SUHVLyQYLHQHGHWHUPLQDGDSRUODFROXPQDOtTXLGD/DVYLEUDFLRQHVLQGXFLGDVSRUHVWDV
GHVFDUJDVVHWUDQVPLWHQDWUDYpVGHODSURSLDHVWUXFWXUDGHODSUHVD\SRUHOVXHOR<HQ
DOJXQDVRFDVLRQHVDOFDQ]DQQLYHOHVGHHQHUJtDORVXILFLHQWHPHQWHHOHYDGRVFRPRSDUD
SURGXFLUGDxRVHQFRQVWUXFFLRQHVSUy[LPDV/,$1HWDO
(Q HO FDVR GH ORV VLVWHPDV HQ JUDQLWRV 9$48(,5252'5,*8(= HW DO 
GHVFULEHQYLEUDFLRQHVHQHOVLVWHPDGH$OEDUHOORVWDQWRHQODDFXPXODFLyQGHEORTXHV
TXHWHFKDQHOFDxyQFRPRHQHOVXEVWUDWRTXHFRQIRUPDHOSURSLRFDxyQVXEWHUUiQHR\
TXH GHILQH HVWH VLVWHPD0HGLDQWH DFHOHUyPHWURV WULD[LDOHV VH KDQ UHJLVWUDGR HVWDV
YLEUDFLRQHVHQGLIHUHQWHVSDUWHVGHOVLVWHPDVXSHUILFLHVGHVXEVWUDWREORTXHVFROJDGRV
HQ HO FDxyQ EORTXHV DSR\DGRV \ EDMR GLIHUHQWHV UHJtPHQHV GHO FXUVR 6H KDQ
UHJLVWUDGRDVt DFHOHUDFLRQHVGHKDVWDPVHVWDQGRFRUUHODFLRQDGRVHOFDXGDOGHO
UtRHOQLYHOGHOHPEDOVHVLWXDGRHQVXVXUJHQFLDTXHPRGLILFDORFDOPHQWHHOQLYHOGH
EDVH GHO UtR TXH DWUDYLHVD OD FXHYD \ ORV QLYHOHV GH HQHUJtD VLJQLILFDWLYD HQ OD
YLEUDFLyQ

(VWHFXUVRVXEWHUUiQHRVHFDUDFWHUL]DSRUODDOWHUQDQFLDGHHVSDFLRVDPSOLRVVDODVGH
KDVWD PHWURV GH DOWXUD FRQ DFXPXODFLRQHV GH EORTXHV TXH IDOVHDQ ORFDOPHQWH HO

)LJXUD&DXGDOPVGHHQWUDGDDOHPEDOVHGHAlbarellosHQWUHD(OQLYHOGHDJXDUHIHULGRDOQLYHO
OtPLWHGHODSUHVDVHLQGLFDFRQOtQHDD]XO'DWRVSURSRUFLRQDGRVSRUODHVWDFLyQGHUHJLVWURGHODSUHVD
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
ԙ  'HVHPSHxRGHODDFWLYLGDG
x /RVWUDEDMRVVHUHDOL]DQDXQDDOWXUDGHWHUPLQDGDVREUHHOQLYHOGHOVXHORFRQ
ULHVJRGHFDtGDHQDOWXUDGXUDQWHODUHDOL]DFLyQGHODVRSHUDFLRQHV
x 'XUDQWHODVWDUHDVHQVXVSHQVLyQSXHGHQWUDQVFXUULUODUJRVSHUtRGRVGHWLHPSR
HQSRVLFLyQLQHUWH
x 6HDGTXLHUHQSRVWXUDVSRFRHUJRQyPLFDVGXUDQWHODUHDOL]DFLyQGHORVWUDEDMRV
HVSDFLRV DQJRVWRV R UHGXFLGRVPDQWHQLPLHQWR GH SRVWXUDV IRU]DGDV GXUDQWH
SHUtRGRV GH WLHPSR SURORQJDGRV HWF TXH SXHGHQ RFDVLRQDU WUDVWRUQRV
PXVFXORHVTXHOpWLFRVGXUDQWHVXUHDOL]DFLyQ
x 6HUHDOL]DQHPSXMHVRDUUDVWUHVGHFDUJDVGHPiVGHNJPRFKLODVHTXLSRVGH
PHGLFLyQ\WUDEDMR
x 6HKDFHXVRGHDOXPEUDGRDXWyQRPRGHIRUPDSHUPDQHQWHSHUR
Օ  (VQHFHVDULRIRU]DUODYLVWDSDUDSRGHUKDFHUXVRGHDOJXQRVLQVWUXPHQWRV\
HTXLSRVGHWUDEDMRWHRGROLWRHLQVWUXPHQWDOWRSRJUiILFR
Օ  /D FDOLGDG GH OD OX] QR SHUPLWH YHU ELHQ ORV FRORUHV R HVWRV VHPXHVWUDQ
DSDUHQWHPHQWHDOWHUDGRV
Օ  (O QLYHO GH LOXPLQDFLyQ HV LQVXILFLHQWH SDUD OD H[LJHQFLD YLVXDO GH ORV
WUDEDMRV H LQFOXVR VH UHDOL]DQ WDUHDV GH JUDQ PLQXFLRVLGDG FRQ XQD
LOXPLQDFLyQLQVXILFLHQWH
x 'XUDQWH OD UHDOL]DFLyQ GH ORV WUDEDMRV H[LVWH SRVLELOLGDG GH FDtGDV GH REMHWRV
JROSHVFRUWHVSXQFLRQHVGHVOL]DPLHQWRVDWUDSDPLHQWRVDKRJDPLHQWRHWF

(YDOXDFLyQGHULHVJRV
 'H OD LGHQWLILFDFLyQ GH SHOLJURV \ SRVWHULRU LGHQWLILFDFLyQ GH ULHVJRV VH GHGXFH H[LVWHQ
IDFWRUHVYLQFXODGRVVHQVXVWULFWRFRQHOPHGLRQDWXUDO\IDFWRUHVYLQFXODGRVFRQODVDFWLYLGDGHVGH
ORVYLVLWDQWHV(QHVWHDSDUWDGRQRVFHQWUDPRVH[FOXVLYDPHQWHHQORVIDFWRUHVQRGHSHQGLHQWHVGHO
WLSRGHDFWLYLGDGKXPDQD1RVHFRQVLGHUDQDVtORVULHVJRVDVRFLDGRVDODFFHVRDODFDYLGDGULHVJRV
HUJRQyPLFRVRSRVWXUDOHVHWF

'HUUXPEHV
 +HPRV YLVWR HQ FDStWXORV \ DSDUWDGRV DQWHULRUHV FRPR HVWRV HVSDFLRV VXEWHUUiQHRV
HVWiQFRQILJXUDGRVSUHGRPLQDQWHPHQWHSRUODDFXPXODFLyQGHJUDQGHVHVSHVRUHVGHEORTXHV\
ODMDV/RVPD\RUHVHVSHVRUHVVHREWLHQHQFXDQGRODDFXPXODFLyQHVWiFRQILQDGDSRUHOUHOLHYH
R SRU HOHPHQWRV HVWUXFWXUDOHV FRPR RFXUUH HQ YDOOHV FHUUDGRV FDxRQHV HWF (VWDV
FRQILJXUDFLRQHV VRQ UHODWLYDPHQWH LQHVWDEOHV GHELGR D TXH FXDOTXLHU FDPELR HQ ORV DSR\RV
ELHQ HQ HO VXEVWUDWREORTXH ELHQ HQ ORV HOHPHQWRV TXH KDFHQ GH FDMD FRQWDFWR HVFDUSH
EORTXH ELHQ HQ ORV SURSLRV EORTXHV URWXUDV GH EORTXHV DOWHUDFLyQ GH HOHPHQWRV URWXUDV
DVRFLDGDV D ORV FRQWDFWRV EORTXHEORTXH SXHGHQ GDQ OXJDU D TXH VH SURGX]FDQ UHMXHJRV
PRYLPLHQWRVFRODSVRVORFDOHV\TXHDVXYH]SXHGHQLQGXFLUPRYLPLHQWRVDQLYHOJOREDO
 /RVGHUUXPEHVWDPELpQSXHGHQHVWDUDVRFLDGRVDORVGHSyVLWRVH[LVWHQWHVHQHOLQWHULRU
GHODFDYLGDGSULQFLSDOPHQWHFDQGRVRQGHSyVLWRVFROJDGRVHQSDVDMHVGHVIRQGDGRVRFXDQGR
VHKDQIRUPDGRIDOVRVVXHORVDVHQWDGRVVREUHGHWULWXVRUJiQLFRV(VWRVIDOVRVVXHORVDSDUHFHQ
HQ ORV VLVWHPDV FRQ FXUVR DFWLYR GyQGH WURQFRV \ UDPDV VRQ DUUDVWUDGDV \ DFXPXODGDV HQ
FDPELRVGH VHFFLyQ'LYHUVRVPDWHULDOHV VHDFDEDQDFXPXODQGRJHQHUDQGRXQ IDOVRPXURR
IDOVRSLVRVREUHHOTXHSRVWHULRUPHQWHVHDVLHQWDQFDQWRVURGDGRVGHGLYHUVRWDPDxRLQFOXVLYH


VHGHSRVLWDQDUHQDVHQIXQFLyQGHOUpJLPHQKLGUiXOLFR\DFDEDQIRUPDQGRXQSLVRFRPSDFWR
SHUR FROJDGR \ VXVWHQWDGR SRU PDWHULDOHV ELRGHJUDGDEOHV \ TXH FRQ HO WLHPSR DFDEDQ
GHVDSDUHFLHQGR
 /DH[LVWHQFLDGHHOHPHQWRVLQHVWDEOHVFRQOOHYDTXHFXDOTXLHUHQHUJtDGHVHVWDELOL]DGRUD
GDUi OXJDUDXQFDPELRHQ ODPRUIRORJtDGHOVLVWHPD6HFRQVLGHUDQ WUHVIXHQWHVSRWHQFLDOHV
TXHGDUtDQOXJDUDGHUUXPEHV
 )DWLJD GH HOHPHQWRV SRUWDQWHV JHQHUDOPHQWH SRU FRQFHQWUDFLyQ GH FDUJDV HQ XQ
HOHPHQWR6HREVHUYDELHQHQVLVWHPDVGyQGHJUDQGHVEORTXHVDSR\DQVREUHHOHPHQWRV
GH PHQRU WDPDxR FRPR HQ 2 3LQGR /RV EORTXHV TXH DFW~DQ GH DSR\R HVWiQ
VRPHWLGRV D XQ HOHYDGR HVIXHU]R D FRPSUHVLyQ \ DFDEDQ URPSLHQGR OR TXH
GHVHVWDELOL]DODDFXPXODFLyQGHEORTXHV
 9LEUDFLyQGH ODV DFXPXODFLRQHVGHEORTXHV LQGXFLGDV SRU IOXMRV GH DJXDGH HOHYDGD
HQHUJtD /D JHQHUDFLyQ GH YLEUDFLRQHV HQ HVWUXFWXUDV DVRFLDGDV D OD GHVFDUJD GH
FRUULHQWHVGHDJXDDSUHVLRQHVDOWDVVRQIHQyPHQRVFRQRFLGRVGHQWURGHODLQJHQLHUtD
GH REUDV KLGUiXOLFDV (VWH WLSR GH YLEUDFLRQHV WLHQHQ VX RULJHQ HQ GLYHUVDV IXHQWHV
$SDUHFHQ SRU HMHPSOR DVRFLDGDV D ODV FRUULHQWHV HQ RULILFLRV GH GHVFDUJD GyQGH OD
SUHVLyQYLHQHGHWHUPLQDGDSRUODFROXPQDOtTXLGD/DVYLEUDFLRQHVLQGXFLGDVSRUHVWDV
GHVFDUJDVVHWUDQVPLWHQDWUDYpVGHODSURSLDHVWUXFWXUDGHODSUHVD\SRUHOVXHOR<HQ
DOJXQDVRFDVLRQHVDOFDQ]DQQLYHOHVGHHQHUJtDORVXILFLHQWHPHQWHHOHYDGRVFRPRSDUD
SURGXFLUGDxRVHQFRQVWUXFFLRQHVSUy[LPDV/,$1HWDO
(Q HO FDVR GH ORV VLVWHPDV HQ JUDQLWRV 9$48(,5252'5,*8(= HW DO 
GHVFULEHQYLEUDFLRQHVHQHOVLVWHPDGH$OEDUHOORVWDQWRHQODDFXPXODFLyQGHEORTXHV
TXHWHFKDQHOFDxyQFRPRHQHOVXEVWUDWRTXHFRQIRUPDHOSURSLRFDxyQVXEWHUUiQHR\
TXH GHILQH HVWH VLVWHPD0HGLDQWH DFHOHUyPHWURV WULD[LDOHV VH KDQ UHJLVWUDGR HVWDV
YLEUDFLRQHVHQGLIHUHQWHVSDUWHVGHOVLVWHPDVXSHUILFLHVGHVXEVWUDWREORTXHVFROJDGRV
HQ HO FDxyQ EORTXHV DSR\DGRV \ EDMR GLIHUHQWHV UHJtPHQHV GHO FXUVR 6H KDQ
UHJLVWUDGRDVt DFHOHUDFLRQHVGHKDVWDPVHVWDQGRFRUUHODFLRQDGRVHOFDXGDOGHO
UtRHOQLYHOGHOHPEDOVHVLWXDGRHQVXVXUJHQFLDTXHPRGLILFDORFDOPHQWHHOQLYHOGH
EDVH GHO UtR TXH DWUDYLHVD OD FXHYD \ ORV QLYHOHV GH HQHUJtD VLJQLILFDWLYD HQ OD
YLEUDFLyQ

(VWHFXUVRVXEWHUUiQHRVHFDUDFWHUL]DSRUODDOWHUQDQFLDGHHVSDFLRVDPSOLRVVDODVGH
KDVWD PHWURV GH DOWXUD FRQ DFXPXODFLRQHV GH EORTXHV TXH IDOVHDQ ORFDOPHQWH HO

)LJXUD&DXGDOPVGHHQWUDGDDOHPEDOVHGHAlbarellosHQWUHD(OQLYHOGHDJXDUHIHULGRDOQLYHO
OtPLWHGHODSUHVDVHLQGLFDFRQOtQHDD]XO'DWRVSURSRUFLRQDGRVSRUODHVWDFLyQGHUHJLVWURGHODSUHVD
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
IRQGR GHO FDxyQ \ TXH UHGXFHQ EUXVFDPHQWH OD VHFFLyQ KLGUiXOLFD GLVSRQLEOH (VWDV
DFXPXODFLRQHV GH EORTXHV SURYRFDQ OD GLYLVLyQ GHO FXUVR \ RULJLQDQ GHVFDUJDV HQ
IXQFLyQGHOFDXGDODGLVWLQWDVFRWDV$VtFXDQGRVHLQLFLDQODVDYHQLGDVORVHVSDFLRV
PiVDPSOLRVDFW~DQGHHPEDOVH VHFDUJDQ\VHSURGXFHQGHVFDUJDVD WUDYpVGH ORV
HVSDFLRVOLEUHVHQODVDFXPXODFLRQHVGHEORTXHVTXHKDFHQGHSUHVD(OGHVHTXLOLEULR
H[LVWHQWH HQ HO UHSDUWR GH IOXMRV GLVWLQWRV UHFRUULGRV GLVWLQWDV IULFFLRQHV GLVWLQWDV
VHFFLRQHVHWFGDOXJDUDIOXFWXDFLRQHVGHODVFDUJDVTXHDIHFWDQDO³PXUR´FDXVDGH
ODVYLEUDFLRQHVTXHVHLQGXFHQHQVXVWUDWR\EORTXHV/DILJXUDPXHVWUDGLIHUHQWHV
GLDJUDPDV GH YLEUDFLyQ HQ GLIHUHQWHV UHJtPHQHV GHO FDUJD GHO FXUVR VXEWHUUiQHR \
GLIHUHQWHV QLYHOHV GH LQXQGDFLyQ GH OD FXHYD /RV PD\RUHV QLYHOHV GH YLEUDFLyQ VH
SURGXFHQFXDQGRFLUFXODQFDXGDOHVHOHYDGRVSRUHOFDxyQYDFtR
6H KDQ HIHFWXDGR PHGLFLRQHV WDPELpQ HQ HO VHFWRU )pYHURV GH $ 7UDSD FXUVR
WRUUHQFLDOHVWDFLRQDOSHURQRVHKDQGHWHFWDGRYLEUDFLRQHVVLJQLILFDWLYDV


 $FWLYLGDG VtVPLFD <D VH KD LQGLFDGR HQ HO DSDUWDGR  TXH ODV FXHYDV \ VLVWHPDV
HVWXGLDGRVVHORFDOL]DQHQORVGRPLQLRVVLVPRWHFWyQLFRV,6*DOLFLD\13RUWXJDO\,,
12*DOLFLD/Ï3(=)(51È1'(=
6H KDQ VLWXDGR VREUH XQ PDSD ORV HSLFHQWURV GHO UHJLVWUR LQVWUXPHQWDO GHO ,QVWLWXWR
*HRJUiILFR 1DFLRQDO SDUD ODV ORQJLWXGHV  D  \ ODWLWXGHV  D  \ VH KDQ
VLWXDGRWDPELpQODVSULQFLSDOHVFDYLGDGHVHVWXGLDGDV9HUILJXUD/DPD\RUtDGH
ORV VLVWHPDV QR SUHVHQWDQ DSHQDV HYHQWRV HQ VX HQWRUQR H[FHSWXDQGR HO VLVWHPD GH
$GHJKDV &DUEDOLxR TXH VH HQFXHQWUD DVRFLDGR D XQD IDOOD DFWLYD 'HVWDFDU OD
H[LVWHQFLDGHHYHQWRVKLVWyULFRVGHLQWHQVLGDGKDVWD9,06.HQODVSUR[LPLGDGHVGH
$7UDSD

)LJXUD(VFDODVHQHUJpWLFDVVLJQLILFDQWHV\GRPLQDQWHVGHQWURGHORVUHJLVWURVGHYLEUDFLyQFRQWULEXFLyQUHODWLYDD
ODHQHUJtDWRWDOEFRQWHQLGDGHQWURGHODVHxDOSDUDFDGDHVFDOD/RVUHJLVWURVVHKDQHIHFWXDGRVREUHXQEORTXHVXVSHQGLGR
HQWUHODVSDUHGHVGHOFDxyQHQGLIHUHQWHVUHJtPHQHVGHFDXGDOGHOFXUVR\GLIHUHQWHVQLYHOHVGHOOHQDGRGHOHPEDOVHGH
AlbarellosH[SUHVDGRFRPRHOSRUFHQWDMHGHVHFFLyQKLGUiXOLFDRFXSDGDGHQWURGHODFXHYD$]XOQ PV\QLYHO
YHUGHQ PV\QLYHO URMRQ PV\QLYHOFtDQQ!PV\QLYHO!



 3RFDV VRQ ODV UHIHUHQFLDV VREUH LQWHUYHQFLRQHV HQ HVWH WLSR GH FXHYDV &RPR HMHPSOR
VHxDODPRVORVHQWLEDGRVUHDOL]DGRVFRQWUR]RVGHWURQFRVHQHOVLVWHPDGH%RGD*URWWRU6XHFLD
/RVHQWLEDGRVVLPSOHVDSXQWDODPLHQWRVGHEORTXHVFUtWLFRVDVHJXUDQDOJXQRVSDVDMHVVLQFUHDUXQD
JUDQ GLVWRUVLyQ GHO SDLVDMH VXEWHUUiQHR 6X HIHFWLYLGDG GHSHQGHUi GH OD DFFLyQ GH RWURV DJHQWHV
QDWXUDOHV VREUH HO HOHPHQWR GH DSHR SUHVLyQ GHO KLHOR HQ LQYLHUQR GXUDELOLGDG GHO HQWLEDGR
SRVLELOLGDGGHUHHPSOD]DUORHQFDUJDHWF

$YHQLGDVHLQXQGDFLRQHV
 /D ILJXUD  PXHVWUD OD FXUYD GH FDUJD GHO FXUVR $YLD \ TXH WLHQH DVRFLDGR DO
VLVWHPDGH$OEDUHOORV3XHGHQDSUHFLDUVHYDULDFLRQHVEUXVFDVHQHOFDXGDOSDVDQGRGHD
PiV GH  PñV /D VHFFLyQ KLGUiXOLFD  FDSDFLGDG GH WUDQVSRUWH GH HVWRV VLVWHPDV HVWi
OLPLWDGDSRUORTXHSXQWDVGHFDXGDOGDQOXJDUDYDULDFLRQHVEUXVFDVHQHOQLYHOGHDJXDGHO
VLVWHPD H LQFOXVLYH OD LQPHUVLyQ WRWDO GHO PLVPR (VWR DxDGH XQ IDFWRU GH ULHVJR HQ HVWDV
FXHYDV GyQGH GH IRUPD LQHVSHUDGD WUDPRV QR VXPHUJLGRV SXHGHQ SDVDU D FRQYHUWLUVH HQ
SDVRVVLIRQDGRV

5LHVJRVDPELHQWDOHV&RQWDPLQDQWHVGHRULJHQELROyJLFR
 (OSULQFLSDODJHQWHELROyJLFRLPSOLFDGRVRQODVHVSRUDVGHOKRQJRGLPRUIR+LVWRSODVPD
FDSVXODWXP6HJ~QLQGLFDQ6È1&+(=6$/'$f$HWDO

)LJXUD6LWXDFLyQGHORVHSLFHQWURV\GHORVSULQFLSDOHVVLVWHPDVHQJUDQLWRVGHO12GHOD3HQtQVXOD,EpULFD
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
IRQGR GHO FDxyQ \ TXH UHGXFHQ EUXVFDPHQWH OD VHFFLyQ KLGUiXOLFD GLVSRQLEOH (VWDV
DFXPXODFLRQHV GH EORTXHV SURYRFDQ OD GLYLVLyQ GHO FXUVR \ RULJLQDQ GHVFDUJDV HQ
IXQFLyQGHOFDXGDODGLVWLQWDVFRWDV$VtFXDQGRVHLQLFLDQODVDYHQLGDVORVHVSDFLRV
PiVDPSOLRVDFW~DQGHHPEDOVH VHFDUJDQ\VHSURGXFHQGHVFDUJDVD WUDYpVGH ORV
HVSDFLRVOLEUHVHQODVDFXPXODFLRQHVGHEORTXHVTXHKDFHQGHSUHVD(OGHVHTXLOLEULR
H[LVWHQWH HQ HO UHSDUWR GH IOXMRV GLVWLQWRV UHFRUULGRV GLVWLQWDV IULFFLRQHV GLVWLQWDV
VHFFLRQHVHWFGDOXJDUDIOXFWXDFLRQHVGHODVFDUJDVTXHDIHFWDQDO³PXUR´FDXVDGH
ODVYLEUDFLRQHVTXHVHLQGXFHQHQVXVWUDWR\EORTXHV/DILJXUDPXHVWUDGLIHUHQWHV
GLDJUDPDV GH YLEUDFLyQ HQ GLIHUHQWHV UHJtPHQHV GHO FDUJD GHO FXUVR VXEWHUUiQHR \
GLIHUHQWHV QLYHOHV GH LQXQGDFLyQ GH OD FXHYD /RV PD\RUHV QLYHOHV GH YLEUDFLyQ VH
SURGXFHQFXDQGRFLUFXODQFDXGDOHVHOHYDGRVSRUHOFDxyQYDFtR
6H KDQ HIHFWXDGR PHGLFLRQHV WDPELpQ HQ HO VHFWRU )pYHURV GH $ 7UDSD FXUVR
WRUUHQFLDOHVWDFLRQDOSHURQRVHKDQGHWHFWDGRYLEUDFLRQHVVLJQLILFDWLYDV


 $FWLYLGDG VtVPLFD <D VH KD LQGLFDGR HQ HO DSDUWDGR  TXH ODV FXHYDV \ VLVWHPDV
HVWXGLDGRVVHORFDOL]DQHQORVGRPLQLRVVLVPRWHFWyQLFRV,6*DOLFLD\13RUWXJDO\,,
12*DOLFLD/Ï3(=)(51È1'(=
6H KDQ VLWXDGR VREUH XQ PDSD ORV HSLFHQWURV GHO UHJLVWUR LQVWUXPHQWDO GHO ,QVWLWXWR
*HRJUiILFR 1DFLRQDO SDUD ODV ORQJLWXGHV  D  \ ODWLWXGHV  D  \ VH KDQ
VLWXDGRWDPELpQODVSULQFLSDOHVFDYLGDGHVHVWXGLDGDV9HUILJXUD/DPD\RUtDGH
ORV VLVWHPDV QR SUHVHQWDQ DSHQDV HYHQWRV HQ VX HQWRUQR H[FHSWXDQGR HO VLVWHPD GH
$GHJKDV &DUEDOLxR TXH VH HQFXHQWUD DVRFLDGR D XQD IDOOD DFWLYD 'HVWDFDU OD
H[LVWHQFLDGHHYHQWRVKLVWyULFRVGHLQWHQVLGDGKDVWD9,06.HQODVSUR[LPLGDGHVGH
$7UDSD

)LJXUD(VFDODVHQHUJpWLFDVVLJQLILFDQWHV\GRPLQDQWHVGHQWURGHORVUHJLVWURVGHYLEUDFLyQFRQWULEXFLyQUHODWLYDD
ODHQHUJtDWRWDOEFRQWHQLGDGHQWURGHODVHxDOSDUDFDGDHVFDOD/RVUHJLVWURVVHKDQHIHFWXDGRVREUHXQEORTXHVXVSHQGLGR
HQWUHODVSDUHGHVGHOFDxyQHQGLIHUHQWHVUHJtPHQHVGHFDXGDOGHOFXUVR\GLIHUHQWHVQLYHOHVGHOOHQDGRGHOHPEDOVHGH
AlbarellosH[SUHVDGRFRPRHOSRUFHQWDMHGHVHFFLyQKLGUiXOLFDRFXSDGDGHQWURGHODFXHYD$]XOQ PV\QLYHO
YHUGHQ PV\QLYHO URMRQ PV\QLYHOFtDQQ!PV\QLYHO!



 3RFDV VRQ ODV UHIHUHQFLDV VREUH LQWHUYHQFLRQHV HQ HVWH WLSR GH FXHYDV &RPR HMHPSOR
VHxDODPRVORVHQWLEDGRVUHDOL]DGRVFRQWUR]RVGHWURQFRVHQHOVLVWHPDGH%RGD*URWWRU6XHFLD
/RVHQWLEDGRVVLPSOHVDSXQWDODPLHQWRVGHEORTXHVFUtWLFRVDVHJXUDQDOJXQRVSDVDMHVVLQFUHDUXQD
JUDQ GLVWRUVLyQ GHO SDLVDMH VXEWHUUiQHR 6X HIHFWLYLGDG GHSHQGHUi GH OD DFFLyQ GH RWURV DJHQWHV
QDWXUDOHV VREUH HO HOHPHQWR GH DSHR SUHVLyQ GHO KLHOR HQ LQYLHUQR GXUDELOLGDG GHO HQWLEDGR
SRVLELOLGDGGHUHHPSOD]DUORHQFDUJDHWF

$YHQLGDVHLQXQGDFLRQHV
 /D ILJXUD  PXHVWUD OD FXUYD GH FDUJD GHO FXUVR $YLD \ TXH WLHQH DVRFLDGR DO
VLVWHPDGH$OEDUHOORV3XHGHQDSUHFLDUVHYDULDFLRQHVEUXVFDVHQHOFDXGDOSDVDQGRGHD
PiV GH  PñV /D VHFFLyQ KLGUiXOLFD  FDSDFLGDG GH WUDQVSRUWH GH HVWRV VLVWHPDV HVWi
OLPLWDGDSRUORTXHSXQWDVGHFDXGDOGDQOXJDUDYDULDFLRQHVEUXVFDVHQHOQLYHOGHDJXDGHO
VLVWHPD H LQFOXVLYH OD LQPHUVLyQ WRWDO GHO PLVPR (VWR DxDGH XQ IDFWRU GH ULHVJR HQ HVWDV
FXHYDV GyQGH GH IRUPD LQHVSHUDGD WUDPRV QR VXPHUJLGRV SXHGHQ SDVDU D FRQYHUWLUVH HQ
SDVRVVLIRQDGRV

5LHVJRVDPELHQWDOHV&RQWDPLQDQWHVGHRULJHQELROyJLFR
 (OSULQFLSDODJHQWHELROyJLFRLPSOLFDGRVRQODVHVSRUDVGHOKRQJRGLPRUIR+LVWRSODVPD
FDSVXODWXP6HJ~QLQGLFDQ6È1&+(=6$/'$f$HWDO

)LJXUD6LWXDFLyQGHORVHSLFHQWURV\GHORVSULQFLSDOHVVLVWHPDVHQJUDQLWRVGHO12GHOD3HQtQVXOD,EpULFD
Capítulo 5. VALORES NATURALES Y PATRIMONIALES ASOCIADOS Capítulo 5. VALORES NATURALES Y PATRIMONIALES ASOCIADOS
350 351


x /DKLVWRSODVPRVLVHV OD LQIHFFLyQPLFyWLFDJUDQXORPDWRVDVLVWpPLFDFDXVDGDSRUHVWH
KRQJR \ TXH DIHFWD DO KRPEUH \ ORV DQLPDOHV 6H DGTXLHUH SRU LQKDODFLyQ GH ODV
PLFURFRQLGLDVTXHVHHQFXHQWUDQHQHOVXHORVHLQLFLDUHJXODUPHQWHDQLYHOSXOPRQDU\
SRVWHULRUPHQWH SXHGH GLVHPLQDUVH D GLIHUHQWHV yUJDQRV SXGLHQGR SUHVHQWDUVH
FOtQLFDPHQWHFRPRXQDLQIHFFLyQDVLQWRPiWLFDLQIHFFLyQSULPDULDSXOPRQDU\FXWiQHD
DJXGDRFUyQLFD\IRUPDVVHFXQGDULDVGLVHPLQDGDV
x (O+LVWRSOVPDFDSVXODWXPWLHQHVXKiELWDWHQHOVXHOR\GHWULWXVYHJHWDOHVVREUHWRGR
HQ HO VXHOR FRQ DOWR FRQWHQLGR GH QLWUyJHQR HQ HVSHFLDO VH KD DLVODGR GHO JXDQR
SURYHQLHQWH GH ODV DYHV GRPpVWLFDV JDOOLQDV SDYRV JDQVRV DYHV PLJUDWRULDV \
PXUFLpODJRV
x /DpSRFDGHPD\RUUHSURGXFFLyQGHOKRQJRHVHQHOYHUDQRFXDQGRODWHPSHUDWXUD\
KXPHGDGVRQDOWDVVLQHPEDUJRHQODWHPSRUDGDVHFDHVFXDQGRVHDGTXLHUHODPD\RU
SDUWHGHSULPRLQIHFFLRQHVSRUTXHODVHVSRUDVVHWUDQVSRUWDQSRUHODLUH\SROYR

 (QORVVLVWHPDVHVWXGLDGRVVHKDQORFDOL]DGRTXLUySWHURVHQORVVLVWHPDVGH/DV3RWUDV
GH 0RQWHKHUPRVR $ )XUQD 7URQFHGD 2 )ROyQ  $ 7UDSD \ 2 &LEUR 7DPELpQ VH KDQ
REVHUYDGR FRORQLDV LPSRUWDQWHV HQ OD SDOHRIXUQD GH $ /DJKRD \ HMHPSODUHV DLVODGRV HQ
FXHYDVGHPHQRUWDPDxRFRPR/DSDGD3DUDODLD\&RYDGRV0RUFHJRV(QODPD\RUtDGHODV
FDYLGDGHV ODV SREODFLRQHV VRQ SHTXHxDV VLQ HPEDUJR GyQGH ODV SREODFLRQHV SUHVHQWDQ
DJUXSDFLRQHVGHPiVGHXQDGRFHQDGHPXUFLpODJRVWLHQGHQDIRUPDUVHGHSyVLWRVGHJXDQRGH
FLHUWD HQWLGDG /RV PD\RUHV GHSyVLWRV VH KDQ REVHUYDGR HQ /DV 3RWUDV GyQGH DGHPiV ODV
WHPSHUDWXUDVPHGLDVHUDQUHODWLYDPHQWHDOWDVSXGLHQGRREVHUYDUVHORVKRQJRVHQFUHFLPLHQWR
VREUHHOJXDQR



 (O,16+7EULQGDDFFHVRDO³0DQXDO3UiFWLFRSDUDODHYDOXDFLyQGHULHVJRVELROyJLFRV
HQ DFWLYLGDGHV ODERUDOHV GLYHUVDV %,2*$9$/  ,19$66$7  (VWH PDQXDO
GHVDUUROOD H LQFOX\H XQD JXtD KLJLpQLFD RULHQWDGD D PLQLPL]DU OD H[SRVLFLyQ (O PpWRGR
SURSXHVWRHQ%,2*$9$/GHWHUPLQDXQQLYHOGHH[SRVLFLyQ\HVWDEOHFHQLYHOHVGHDFFLyQ\
QLYHOHV OtPLWH GH H[SRVLFLyQ SDUD HO DJHQWH /D WDEOD  UHVXPH OD FXDQWLILFDFLyQ GH ODV
YDULDEOHVGHWHUPLQDQWHVGHOULHVJR


)LJXUD+LIDVFUHFLHQGRDVRFLDGDVDH[FUHPHQWRVHQXQDGHODVFDYLGDGHVHVWXGLDGDV



9DULDEOH ËQGLFH -XVWLILFDFLyQ
&ODVLILFDFLyQGHOGDxR  6XSDWRJHQLFLGDGVHPDQLILHVWDFRQXQDPLFRVLVJHQHUDOL]DGDFX\DJUDYHGDGHV
YDULDEOH$IHFWDDORVSXOPRQHV&RQVHFXHODV,70HQRUGHGtDV
9tDGHWUDQVPLVLyQ  9tDDpUHD
7DVDGHLQFLGHQFLD  7DVD GH LQFLGHQFLD SRU FDGD  KDELWDQWHV LQIHULRU D  7DVD SDUD
+LVWRSODVPRVLVYDULDEOHHQWUH\HQ]RQDVWURSLFDOHV
9DFXQDFLyQ  1RH[LVWHYDFXQDFLyQ
)UHFXHQFLD GH UHDOL]DFLyQ
GHWDUHDVGHULHVJR
 5DUDPHQWHWLHPSRGHWUDEDMR
0HGLGDV KLJLpQLFDV
DGRSWDGDV
 5HVSXHVWDVDILUPDWLYDV
7DEOD&XDQWLILFDFLyQGHODVYDULDEOHVGHWHUPLQDQWHVGHODPDJQLWXGGHOULHVJR

 7RPDQGRORVYDORUHVGHODFXDQWLILFDFLyQUHDOL]DPRVHOFiOFXORGHOQLYHOGHULHVJR
ELROyJLFRTXHYLHQHGHWHUPLQDGRSRUODIyUPXOD
5 '+[97+,) 
'yQGH
5 1LYHOGHULHVJR
' 'DxRWUDVVXPLQRUDFLyQFRQHOYDORUREWHQLGRGHODVPHGLGDVKLJLpQLFDV
9 9DFXQDFLyQ
7 9tDGHWUDQVPLVLyQKDELHQGRUHVWDGRHOYDORUGHODVPHGLGDVKLJLpQLFDV
, 7DVDGHLQFLGHQFLD
) )UHFXHQFLDGHUHDOL]DFLyQGHWDUHDVGHULHVJR
+ ,QGLFHGHPHGLGDVKLJLpQLFDV

 'H DFXHUGR FRQ OD VHQVLELOLGDG GHO PpWRGR SURSXHVWR HQ ,19$66$7 VH
FRQVLGHUDQGRVQLYHOHVGHDFFLyQ
Օ  1LYHO GH DFFLyQ ELROyJLFD 1$% !9DORUHV VXSHULRUHV UHTXLHUHQ OD DGRSFLyQ GH
PHGLGDVSUHYHQWLYDVSDUDUHGXFLUODH[SRVLFLyQ
Օ  /tPLWHGHH[SRVLFLyQELROyJLFD/(%!9DORUHVVXSHULRUHVUHSUHVHQWDQVLWXDFLRQHV
GHULHVJRLQWROHUDEOHTXHUHTXLHUHQDFFLRQHVFRUUHFWRUDVLQPHGLDWDV

 $SOLFDQGRHOQLYHOGHULHVJRELROyJLFRREWHQLGRHV5 ;
 TXHHVFOiUDPHQWHPD\RUTXH/(%SRUORTXHHOULHVJRUHVXODQWHHV1272/(5$%/(
GHELHQGR DGRSWDUVH PHGLGDV KLJLpQLFDV /D SURSLD HQFXHVWD KLJLpQLFD GH %,2*$9$/ SHUPLWH
FRQFUHWDU XQDV SRFDV PHGLGDV SUHYHQWLYDV  EiVLFDV PDVFDULOODV GH XQ VyOR XVR GH VROXFLRQHV
KLJLHQL]DQWHVSDUDHO ODYDGR LQVLWX«\TXHSHUPLWHQDOFDQ]DUXQYDORUGH5 PD\RUTXH
/(%\PHQRUTXH1$%SRUORTXHODPDJQLWXGGHULHVJRSDVDUtDDVHUWROHUDEOH



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

x /DKLVWRSODVPRVLVHV OD LQIHFFLyQPLFyWLFDJUDQXORPDWRVDVLVWpPLFDFDXVDGDSRUHVWH
KRQJR \ TXH DIHFWD DO KRPEUH \ ORV DQLPDOHV 6H DGTXLHUH SRU LQKDODFLyQ GH ODV
PLFURFRQLGLDVTXHVHHQFXHQWUDQHQHOVXHORVHLQLFLDUHJXODUPHQWHDQLYHOSXOPRQDU\
SRVWHULRUPHQWH SXHGH GLVHPLQDUVH D GLIHUHQWHV yUJDQRV SXGLHQGR SUHVHQWDUVH
FOtQLFDPHQWHFRPRXQDLQIHFFLyQDVLQWRPiWLFDLQIHFFLyQSULPDULDSXOPRQDU\FXWiQHD
DJXGDRFUyQLFD\IRUPDVVHFXQGDULDVGLVHPLQDGDV
x (O+LVWRSOVPDFDSVXODWXPWLHQHVXKiELWDWHQHOVXHOR\GHWULWXVYHJHWDOHVVREUHWRGR
HQ HO VXHOR FRQ DOWR FRQWHQLGR GH QLWUyJHQR HQ HVSHFLDO VH KD DLVODGR GHO JXDQR
SURYHQLHQWH GH ODV DYHV GRPpVWLFDV JDOOLQDV SDYRV JDQVRV DYHV PLJUDWRULDV \
PXUFLpODJRV
x /DpSRFDGHPD\RUUHSURGXFFLyQGHOKRQJRHVHQHOYHUDQRFXDQGRODWHPSHUDWXUD\
KXPHGDGVRQDOWDVVLQHPEDUJRHQODWHPSRUDGDVHFDHVFXDQGRVHDGTXLHUHODPD\RU
SDUWHGHSULPRLQIHFFLRQHVSRUTXHODVHVSRUDVVHWUDQVSRUWDQSRUHODLUH\SROYR

 (QORVVLVWHPDVHVWXGLDGRVVHKDQORFDOL]DGRTXLUySWHURVHQORVVLVWHPDVGH/DV3RWUDV
GH 0RQWHKHUPRVR $ )XUQD 7URQFHGD 2 )ROyQ  $ 7UDSD \ 2 &LEUR 7DPELpQ VH KDQ
REVHUYDGR FRORQLDV LPSRUWDQWHV HQ OD SDOHRIXUQD GH $ /DJKRD \ HMHPSODUHV DLVODGRV HQ
FXHYDVGHPHQRUWDPDxRFRPR/DSDGD3DUDODLD\&RYDGRV0RUFHJRV(QODPD\RUtDGHODV
FDYLGDGHV ODV SREODFLRQHV VRQ SHTXHxDV VLQ HPEDUJR GyQGH ODV SREODFLRQHV SUHVHQWDQ
DJUXSDFLRQHVGHPiVGHXQDGRFHQDGHPXUFLpODJRVWLHQGHQDIRUPDUVHGHSyVLWRVGHJXDQRGH
FLHUWD HQWLGDG /RV PD\RUHV GHSyVLWRV VH KDQ REVHUYDGR HQ /DV 3RWUDV GyQGH DGHPiV ODV
WHPSHUDWXUDVPHGLDVHUDQUHODWLYDPHQWHDOWDVSXGLHQGRREVHUYDUVHORVKRQJRVHQFUHFLPLHQWR
VREUHHOJXDQR



 (O,16+7EULQGDDFFHVRDO³0DQXDO3UiFWLFRSDUDODHYDOXDFLyQGHULHVJRVELROyJLFRV
HQ DFWLYLGDGHV ODERUDOHV GLYHUVDV %,2*$9$/  ,19$66$7  (VWH PDQXDO
GHVDUUROOD H LQFOX\H XQD JXtD KLJLpQLFD RULHQWDGD D PLQLPL]DU OD H[SRVLFLyQ (O PpWRGR
SURSXHVWRHQ%,2*$9$/GHWHUPLQDXQQLYHOGHH[SRVLFLyQ\HVWDEOHFHQLYHOHVGHDFFLyQ\
QLYHOHV OtPLWH GH H[SRVLFLyQ SDUD HO DJHQWH /D WDEOD  UHVXPH OD FXDQWLILFDFLyQ GH ODV
YDULDEOHVGHWHUPLQDQWHVGHOULHVJR


)LJXUD+LIDVFUHFLHQGRDVRFLDGDVDH[FUHPHQWRVHQXQDGHODVFDYLGDGHVHVWXGLDGDV



9DULDEOH ËQGLFH -XVWLILFDFLyQ
&ODVLILFDFLyQGHOGDxR  6XSDWRJHQLFLGDGVHPDQLILHVWDFRQXQDPLFRVLVJHQHUDOL]DGDFX\DJUDYHGDGHV
YDULDEOH$IHFWDDORVSXOPRQHV&RQVHFXHODV,70HQRUGHGtDV
9tDGHWUDQVPLVLyQ  9tDDpUHD
7DVDGHLQFLGHQFLD  7DVD GH LQFLGHQFLD SRU FDGD  KDELWDQWHV LQIHULRU D  7DVD SDUD
+LVWRSODVPRVLVYDULDEOHHQWUH\HQ]RQDVWURSLFDOHV
9DFXQDFLyQ  1RH[LVWHYDFXQDFLyQ
)UHFXHQFLD GH UHDOL]DFLyQ
GHWDUHDVGHULHVJR
 5DUDPHQWHWLHPSRGHWUDEDMR
0HGLGDV KLJLpQLFDV
DGRSWDGDV
 5HVSXHVWDVDILUPDWLYDV
7DEOD&XDQWLILFDFLyQGHODVYDULDEOHVGHWHUPLQDQWHVGHODPDJQLWXGGHOULHVJR

 7RPDQGRORVYDORUHVGHODFXDQWLILFDFLyQUHDOL]DPRVHOFiOFXORGHOQLYHOGHULHVJR
ELROyJLFRTXHYLHQHGHWHUPLQDGRSRUODIyUPXOD
5 '+[97+,) 
'yQGH
5 1LYHOGHULHVJR
' 'DxRWUDVVXPLQRUDFLyQFRQHOYDORUREWHQLGRGHODVPHGLGDVKLJLpQLFDV
9 9DFXQDFLyQ
7 9tDGHWUDQVPLVLyQKDELHQGRUHVWDGRHOYDORUGHODVPHGLGDVKLJLpQLFDV
, 7DVDGHLQFLGHQFLD
) )UHFXHQFLDGHUHDOL]DFLyQGHWDUHDVGHULHVJR
+ ,QGLFHGHPHGLGDVKLJLpQLFDV

 'H DFXHUGR FRQ OD VHQVLELOLGDG GHO PpWRGR SURSXHVWR HQ ,19$66$7 VH
FRQVLGHUDQGRVQLYHOHVGHDFFLyQ
Օ  1LYHO GH DFFLyQ ELROyJLFD 1$% !9DORUHV VXSHULRUHV UHTXLHUHQ OD DGRSFLyQ GH
PHGLGDVSUHYHQWLYDVSDUDUHGXFLUODH[SRVLFLyQ
Օ  /tPLWHGHH[SRVLFLyQELROyJLFD/(%!9DORUHVVXSHULRUHVUHSUHVHQWDQVLWXDFLRQHV
GHULHVJRLQWROHUDEOHTXHUHTXLHUHQDFFLRQHVFRUUHFWRUDVLQPHGLDWDV

 $SOLFDQGRHOQLYHOGHULHVJRELROyJLFRREWHQLGRHV5 ;
 TXHHVFOiUDPHQWHPD\RUTXH/(%SRUORTXHHOULHVJRUHVXODQWHHV1272/(5$%/(
GHELHQGR DGRSWDUVH PHGLGDV KLJLpQLFDV /D SURSLD HQFXHVWD KLJLpQLFD GH %,2*$9$/ SHUPLWH
FRQFUHWDU XQDV SRFDV PHGLGDV SUHYHQWLYDV  EiVLFDV PDVFDULOODV GH XQ VyOR XVR GH VROXFLRQHV
KLJLHQL]DQWHVSDUDHO ODYDGR LQVLWX«\TXHSHUPLWHQDOFDQ]DUXQYDORUGH5 PD\RUTXH
/(%\PHQRUTXH1$%SRUORTXHODPDJQLWXGGHULHVJRSDVDUtDDVHUWROHUDEOH



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
$FFLGHQWHVFDXVDGRVSRUVHUHVYLYRV=RRQRVLV
 (VWHULHVJRGHULYDGHODSRVLEOHSUHVHQFLDGHDQLPDOHVHQHOLQWHULRUGHODFXHYDGHELGR
DVXXVRKDELWDFLRQDOFRPRUHIXJLRRFRPR]RQDGHKLEHUQDFLyQRFUtD+D\TXHFRQVLGHUDU
FRPR DFFLGHQWHV WDQWR OD DJUHVLyQ GLUHFWD FDXVDGD SRU HO DQLPDO FRPR ODV ]RRQRVLV
SRWHQFLDOHV
 (Q ODV FXHYDV HVWXGLDGDV VH KDQ ORFDOL]DGR PD\RULWDULDPHQWH TXLUySWHURV \
H[SRUiGLFDPHQWH DOJXQRV DQILELRV R UHSWLOHV /DV DJUHVLRQHV SRWHQFLDOHV VRQ $UDxD]RV \
PRUGHGXUDV1RVHKDHYLGHQFLDGR ODSUHVHQFLDGHFDUQtYRURVRPDPtIHURVGHJUDQ WDPDxR
9LQFXODGDV FRQ HVWDV KDELWDFLRQHV HQ ODV FXHYDV KD\ TXH FRQVLGHUDU OD H[LWHQFLD GH YDULDV
]RRQRVLVSULQFLSDOPHQWHODUDELD
 /D UDELD HV XQD ]RRQRVLV YtULFD TXH DIHFWD D ORV DQLPDOHV PDPtIHURV \ DO KRPEUH
SURGXFLHQGRXQDHQFHIDORPLHOLWLVDJXGDFDVLVLHPSUHPRUWDO(ODJHQWHHVXQYLUXVQHXURWURSR
GHOJpQHUR/\VVDYLUXVIDPLOLD5KDEGRYLULGDH$XQTXHVHKDQGHVFULWRJHQRWLSRVVyORWUHV
GH HOORV WLHQHQ LPSRUWDQFLD HQ QXHVWURPHGLR *2%,(512$5$*21 *HQRWLSR 
YLUXVGHODUDELDFOiVLFR\FHSDVYDFXQDOHV*HQRWLSRYLUXVGHORVPXUFLpODJRVHXURSHRV
(%/9\*HQRWLSRYLUXVGHORVPXUFLpODJRVHXURSHRV(%/99HUWDEOD
 /D HQWUDGD GHO YLUXV GH OD UDELD WLHQH OXJDU D WUDYpV GH KHULGDV SURGXFLGDV SRU XQD
PRUGHGXUD /RV TXLUySWHURV DFW~DQ GH UHVHUYRULRV GH /\VVDYLUXV (Q (XURSD VH KD
FRPSUREDGR ODSUHVHQFLDGH ORVGRVJHQRWLSRV(%/9\(%/9FDXVDQWHVDGHPiVGH ORV
FDVRVGHUDELDLGHQWLILFDGRV

*HQRWLSR (VSHFLHVDQLPDOHVDIHFWDGDV
9LUXVGHODUDELD (VSHFLHKXPDQD
&DUQtYRURV
4XLUySWHURVLQVHFWtYRURV
4XLUySWHURVKHPDWyIDJRV
4XLUySWHURVQHFWDUtYRURV
/\VVDYLUXVHXURSHRGHTXLUySWHURVWLSR(%/9 (VSHFLHKXPDQD
4XLUySWHURVLQVHFWtYRURV
2YHMD
*DUGXxD
*DWR
/\VVDYLUXVHXURSHRGHTXLUySWHURVWLSR(%/9 (VSHFLHKXPDQD
4XLUySWHURVLQVHFWtYRURV
7DEOD*HQRWLSR\HVSHFLHVDQLPDOHVDIHFWDGDV*2%,(512$5$*21

 /RVHVSHOHyORJRV\YLVLWDQWHVGH ODVFXHYDV IRUPDQSDUWHGH ORVJUXSRVGH ULHVJRGH
H[SRVLFLyQ FRPRPDQLSXODGRUHV HVSRUiGLFRV 06& 1R REVWDQWH(VSDxD HV ]RQD GH
EDMR ULHVJR 6RODPHQWH VH KD FRQVWDWDGR OD SUHVHQFLD \ FLUFXODFLyQ GH (%/9 HQ GLVWLQWDV
HVSHFLHV GH TXLUySWHURV HQ *UDQDGD 6HYLOOD \ +XHVFD /D206 FRQVLGHUD OD H[SRVLFLyQ D
PXUFLpODJRVFRPRXQULHVJRGHFDWHJRUtDPi[LPDFDWHJRUtD,,,06&

([SRVLFLyQDUDGLDFLRQHVQDWXUDOHV
 (OXUDQLRHVXQHOHPHQWRDPSOLDPHQWHGLVWULEXLGRHQODFRUWH]DWHUUHVWUH6XHVWUXFWXUD
DWyPLFDHVLQHVWDEOH/DHPLVLyQGHSDUWtFXODVVXEDWyPLFDVGHVGHHOQ~FOHRGDOXJDUDTXHHO


XUDQLR FDPELH R GHFDLJD HQ XQ QXHYR HOHPHQWR (O WRULR (VWH SURFHVR GH GHFDLPLHQWR
UDGLRDFWLYRFRQWLQXDDORODUJRGHXQDVHULHGHHOHPHQWRVKDVWDDOFDQ]DUXQDIRUPDHVWDEOHGH
SORPR9HUILJXUD


 (VWHSURFHVRKDH[LVWLGRHQOD7LHUUDGHVGHTXHVHIRUPyVXFRUWH]D<WRGDVODVIRUPDV
GHYLGDGHOSODQHWD VHKDQYLVWRHQYXHOWDVGHQWURGHXQFRQVWDQWHERPEDUGHRGH UDGLFDFLyQ
QDWXUDOLQFOX\HQGRODVGHULYDGDVGHODVVHULHVGHHOHPHQWRVGHOXUDQLR

)LJXUD  6HULHV GH GHFDLPLHQWR GHO XUDQLR VHxDODQGR VXV YLGDV PHGLDV (O JDV UDGyQ GD OXJDU D ORV
GHVFHQGLHQWHV5D$5D%5D&\5D&
FRQHPLVLRQHVGHUDGLDFLyQDOIDEHWD\JDQPD0F3+(5621
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
$FFLGHQWHVFDXVDGRVSRUVHUHVYLYRV=RRQRVLV
 (VWHULHVJRGHULYDGHODSRVLEOHSUHVHQFLDGHDQLPDOHVHQHOLQWHULRUGHODFXHYDGHELGR
DVXXVRKDELWDFLRQDOFRPRUHIXJLRRFRPR]RQDGHKLEHUQDFLyQRFUtD+D\TXHFRQVLGHUDU
FRPR DFFLGHQWHV WDQWR OD DJUHVLyQ GLUHFWD FDXVDGD SRU HO DQLPDO FRPR ODV ]RRQRVLV
SRWHQFLDOHV
 (Q ODV FXHYDV HVWXGLDGDV VH KDQ ORFDOL]DGR PD\RULWDULDPHQWH TXLUySWHURV \
H[SRUiGLFDPHQWH DOJXQRV DQILELRV R UHSWLOHV /DV DJUHVLRQHV SRWHQFLDOHV VRQ $UDxD]RV \
PRUGHGXUDV1RVHKDHYLGHQFLDGR ODSUHVHQFLDGHFDUQtYRURVRPDPtIHURVGHJUDQ WDPDxR
9LQFXODGDV FRQ HVWDV KDELWDFLRQHV HQ ODV FXHYDV KD\ TXH FRQVLGHUDU OD H[LWHQFLD GH YDULDV
]RRQRVLVSULQFLSDOPHQWHODUDELD
 /D UDELD HV XQD ]RRQRVLV YtULFD TXH DIHFWD D ORV DQLPDOHV PDPtIHURV \ DO KRPEUH
SURGXFLHQGRXQDHQFHIDORPLHOLWLVDJXGDFDVLVLHPSUHPRUWDO(ODJHQWHHVXQYLUXVQHXURWURSR
GHOJpQHUR/\VVDYLUXVIDPLOLD5KDEGRYLULGDH$XQTXHVHKDQGHVFULWRJHQRWLSRVVyORWUHV
GH HOORV WLHQHQ LPSRUWDQFLD HQ QXHVWURPHGLR *2%,(512$5$*21 *HQRWLSR 
YLUXVGHODUDELDFOiVLFR\FHSDVYDFXQDOHV*HQRWLSRYLUXVGHORVPXUFLpODJRVHXURSHRV
(%/9\*HQRWLSRYLUXVGHORVPXUFLpODJRVHXURSHRV(%/99HUWDEOD
 /D HQWUDGD GHO YLUXV GH OD UDELD WLHQH OXJDU D WUDYpV GH KHULGDV SURGXFLGDV SRU XQD
PRUGHGXUD /RV TXLUySWHURV DFW~DQ GH UHVHUYRULRV GH /\VVDYLUXV (Q (XURSD VH KD
FRPSUREDGR ODSUHVHQFLDGH ORVGRVJHQRWLSRV(%/9\(%/9FDXVDQWHVDGHPiVGH ORV
FDVRVGHUDELDLGHQWLILFDGRV

*HQRWLSR (VSHFLHVDQLPDOHVDIHFWDGDV
9LUXVGHODUDELD (VSHFLHKXPDQD
&DUQtYRURV
4XLUySWHURVLQVHFWtYRURV
4XLUySWHURVKHPDWyIDJRV
4XLUySWHURVQHFWDUtYRURV
/\VVDYLUXVHXURSHRGHTXLUySWHURVWLSR(%/9 (VSHFLHKXPDQD
4XLUySWHURVLQVHFWtYRURV
2YHMD
*DUGXxD
*DWR
/\VVDYLUXVHXURSHRGHTXLUySWHURVWLSR(%/9 (VSHFLHKXPDQD
4XLUySWHURVLQVHFWtYRURV
7DEOD*HQRWLSR\HVSHFLHVDQLPDOHVDIHFWDGDV*2%,(512$5$*21

 /RVHVSHOHyORJRV\YLVLWDQWHVGH ODVFXHYDV IRUPDQSDUWHGH ORVJUXSRVGH ULHVJRGH
H[SRVLFLyQ FRPRPDQLSXODGRUHV HVSRUiGLFRV 06& 1R REVWDQWH(VSDxD HV ]RQD GH
EDMR ULHVJR 6RODPHQWH VH KD FRQVWDWDGR OD SUHVHQFLD \ FLUFXODFLyQ GH (%/9 HQ GLVWLQWDV
HVSHFLHV GH TXLUySWHURV HQ *UDQDGD 6HYLOOD \ +XHVFD /D206 FRQVLGHUD OD H[SRVLFLyQ D
PXUFLpODJRVFRPRXQULHVJRGHFDWHJRUtDPi[LPDFDWHJRUtD,,,06&

([SRVLFLyQDUDGLDFLRQHVQDWXUDOHV
 (OXUDQLRHVXQHOHPHQWRDPSOLDPHQWHGLVWULEXLGRHQODFRUWH]DWHUUHVWUH6XHVWUXFWXUD
DWyPLFDHVLQHVWDEOH/DHPLVLyQGHSDUWtFXODVVXEDWyPLFDVGHVGHHOQ~FOHRGDOXJDUDTXHHO


XUDQLR FDPELH R GHFDLJD HQ XQ QXHYR HOHPHQWR (O WRULR (VWH SURFHVR GH GHFDLPLHQWR
UDGLRDFWLYRFRQWLQXDDORODUJRGHXQDVHULHGHHOHPHQWRVKDVWDDOFDQ]DUXQDIRUPDHVWDEOHGH
SORPR9HUILJXUD


 (VWHSURFHVRKDH[LVWLGRHQOD7LHUUDGHVGHTXHVHIRUPyVXFRUWH]D<WRGDVODVIRUPDV
GHYLGDGHOSODQHWD VHKDQYLVWRHQYXHOWDVGHQWURGHXQFRQVWDQWHERPEDUGHRGH UDGLFDFLyQ
QDWXUDOLQFOX\HQGRODVGHULYDGDVGHODVVHULHVGHHOHPHQWRVGHOXUDQLR

)LJXUD  6HULHV GH GHFDLPLHQWR GHO XUDQLR VHxDODQGR VXV YLGDV PHGLDV (O JDV UDGyQ GD OXJDU D ORV
GHVFHQGLHQWHV5D$5D%5D&\5D&
FRQHPLVLRQHVGHUDGLDFLyQDOIDEHWD\JDQPD0F3+(5621
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
 $XQTXH ODPD\RUtD GH ORV HOHPHQWRV GH OD VHULH GHO XUDQLR VRQ VyOLGRV XQR GH ORV
HOHPHQWRV LQWHUPHGLRV HO UDGyQ 5Q HV XQ JDV (VWR IDFLOLWD VX HVFDSH R HPDQDFLRQ GHO
PLVPR GHVGH ORV FULVWDOHV PLQHUDOHV R SRURV GH OD URFD PLJUDQGR D WUDYpV GH ILVXUDV R
LQWHUVWLFLRVLQWHUFRQHFWDGRVKDFLDODDWPyVIHUDOLEUH$GHPiVHOUDGyQOLEHUDGRWDPELpQGHFDH
GDQGR OXJDU D ORV GHVFHQGLHQWHV GHO UDGyQ TXH VRQ SDUWtFXODV VyOLGDVPLFURVFySLFDV TXH VH
DGKLHUHQ DO SROYR D RWURV DHURVROHV SDUWLFXODGRV R SHUPDQHFHQ HQ VXVPHQVLyQ FRPR LRQHV
OLEUHV HQ HO DLUH $Vt HQ HVSDFLRV SRFR YHQWLODGRV HO UDGyQ \ VXV GHVFHQGLHQWHV SXHGHQ
DOFDQ]DU FRQFHQWUDFLRQHV LPSRUWDQWHV TXH VRQ SHUMXGLFLDOHV SDUD OD VDOXG 0F3+(5621

 6LVLWXDPRVODVFDYLGDGHVHQHVWXGLRVREUHHO0DSDGH([SRVLFLyQ3RWHQFLDODO5DGyQ
3UR\HFWR0DUQD*DOLFLDHODERUDGRSRUOD;XQWDGH*DOLFLDHO&RQVHMRGH6HJXULGDG1XFOHDU
&61 \ (186$ ,QGXVWULDV $YDQ]DGDV 6$ WRGDV HOODV VH ORFDOL]DQ HQ ]RQDV GH ULHVJR
PHGLRRPHGLRDOWR
 (Q(VSDxDHQHO7LWXOR9,,GHO5'VHxDODTXHHQWUHODVDFWLYLGDGHVTXHGHEHQ
VHUVRPHWLGDVDUHYLVLyQVHLQFOX\HQDTXpOODVHQTXHORVWUDEDMDGRUHV\ORVPLHPEURVGHOS~EOLFR
HVWpQH[SXHVWRVDODLQKDODFLyQGHORVGHVFHQGLHQWHVGHOWRUyQRGHOUDGyQRDODUDGLDFLyQJDPPDR
DFXDOTXLHURWUDH[SRVLFLyQHQ OXJDUHVGH WUDEDMR WDOHVFRPRHVWDEOHFLPLHQWRV WHUPDOHVFXHYDV
PLQDV\OXJDUHVGHWUDEDMRVXEWHUUiQHRVRQRVXEWHUUiQHRVHQiUHDVLGHQWLILFDGDV
 /RV YDORUHVPHGLRV GH OD WDVD GH H[SRVLFLyQ D UDGLDFLyQ JDQPD SDUD ODV SURYLQFLDV
GyQGH VH KDQ HVWXGLDGR VLVWHPDV GH FXHYDV VRQ &61  3RQWHYHGUD  ȝ5K
2XUHQVHȝ5K/XJRȝ5K&iFHUHVȝ5K$&RUXxDȝ5K
 /DWDEODUHVXPHODVGRVLVQ*\KGHWHUPLQDGDVHQGLVWLQWDVFXHYDVFRP3HUV-RUJH
6DQMXUMR8QLGDGGH*HRFURQRORJtD,8;$SDUWLUGHHVWRVGDWRVSXHGHGHWHUPLQDUVH OD
WDVDGHH[SRVLFLyQWRWDOHQODVFDYLGDGHVPHGLDQWHODVUHODFLRQHV&61
ȝ5K ā.āSSP8QDWXUDOāSSP7K 
%TNJ ā.āSSP8QDWXUDOāSSP7K 
 /D FXHYDGH$7UDSDSUHVHQWDUtD DVt XQD WDVDPHGLD GHȝ5K OLJHUDPHQWH VXSHULRU D ODPHGLD
SURYLQFLDOPLHQWUDVTXHODSDOHRIXUQDGH$/DJKRDSUHVHQWDXQDWDVDPHGLDGHȝ5KTXHSUiFWLFDPHQWH
GXSOLFDODPHGLDSURYLQFLDO
 3URFHGH UHDOL]DU XQD HYDOXDFLyQ GHO ULHVJR GH H[SRVLFLyQ D UDGyQ 6H WRPD FRPR
UHIHUHQFLDODJXtDGH6HJXULGDGGHO&61*6VREUH³0HWRGRORJtDSDUDODHYDOXDFLyQGH
OD H[SRVLFLyQ DO UDGyQ HQ ORV OXJDUHV GH WUDEDMR´ (VWD JXtD GHGLFD VX DQH[R ,, DO FDVR
SDUWLFXODUGHODVFXHYDVWXUtVWLFDVLQGLFDQGRTXH³(OHVWXGLRGHODVFRQFHQWUDFLRQHVGHUDGyQ
SXHGH OLPLWDUVH H[FOXVLYDPHQWH D ODV ]RQDV GH OD FXHYD HQ ODV TXH KD\ SUHVHQFLD KXPDQD
GDQGR SULRULGDG D ORV SXQWRV GyQGH SXHGH KDEHU SHUVRQDV TXH GXUDQWH SHUtRGRV GH WLHPSR
FRQVLGHUDEOHVGHVDUUROODQVXDFWLYLGDGSURIHVLRQDOJXtDVHVSHOHyORJRVDUTXHyORJRV«´
 $GHPiV GLFKD JXtD HV GH DSOLFDFLyQ D WRGRV ORV OXJDUHV GH WUDEDMR VLWXDGRV HQ ³iUHDV
LGHQWLILFDGDV´,6³$TXHOODVFX\DJHRORJtDSXHGDJHQHUDURIDYRUHFHUHOWUDQVSRUWHDOLQWHULRU
GH OXJDUHV FHUUDGRVGHJUDQGHV FDQWLGDGHVGH UDGyQ FRPR]RQDVJUDQtWLFDV ]RQDVYROFiQLFDV R
]RQDVGHIDOODDFWLYD´
 (Q HO GHVDUUROOR GH OD WHVLV QR KHPRV GLVSXHVWR GH HTXLSRV GH UHJLVWUR GH UDGyQ
9$48(,5252'5,*8(=  XVDQGR PRGHORV GH FRUUHODFLyQ GH 85D5Q HIHFW~D XQD
HVWLPDFLyQGHIOXMRVSRVLEOHV%TPāKRFRQFHQWUDFLRQHVPHGLDVDQXDOHV%TPñDSDUWLUGHORV
TXHGHWHUPLQDXQUDQJRGHYDORUHVSDUDODGRVLVDQXDOHTXLYDOHQWHP6Y\U$VtHQDOJXQDVFXHYDV
VHKDQHVWLPDGRYDORUHVHQWUHD%TPSRUORTXHFRQUHIHUHQFLDDODSDUWDGRGHO
,6VHGHEHUtDDSOLFDUFRPRPtQLPRXQQLYHOEDMRGHFRQWURO%TPāDxRRXQ
QLYHODOWRGHFRQWURO!%TPāDxR0iVDOOiGHODSUHFLVLyQGH ORVYDORUHVREWHQLGRV OD


PDJQLWXG GHO ULHVJR SRGUtD VHU PHGLRDOWD SRU OR TXH VH GHEHUtDQ UHDOL]DU HVWXGLRV HVSHFtILFRV
HYDOXDQGRDOJXQDVGHHVWDVFXHYDVFRPRSRWHQFLDOHVWUDPSDVGHUDGyQ
&XHYD 8ELFDFLyQ 'RVLVQ*\K . 8 7K
$7UDSD *UDQLWR3DUHG    
*UDQLWR3DUHG    
)XUQDGD
/DJKRD
*QHLVV3DUHG    
*QHLVV3DUHG    
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   
7DEOD  5HVXPHQ GH ODV GRVLV REWHQLGDV PHGLDQWH XQ HVSHFWUyPHWUR JDPPD SRUWiWLO *56 GH *9
,QVWUXPHQWV&RP3HUV-RUJH6DQMXUMR8QLGDGGH*HRFURQRORJtD,8;

 %$8(5HWDOKDQUHJLVWUDGRFRQFHQWUDFLRQHVPHGLDVGHUDGyQHQGLYHUVDV]RQDVGHO
VLVWHPDGH*REKRORHQ6ZD]LODQG+DQUHDOL]DGRUHJLVWURVGHKDVWDKRUDVFRQFRQFHQWUDFLRQHV
TXHYDUtDQGH%TPñD%TPñ7DPELpQKDQGHWHUPLQDGRGRVLVGHUDGLDFLyQJDQPDHQWUH
\Q6YK

([SRVLFLyQDFRQWDPLQDQWHVTXtPLFRV
 6H KD GHWHFWDGR OD SUHVHQFLD GH JDVHV DPRQLDFDGRV \ VXOIXURVRV DVRFLDGRV D ODV
DFXPXODFLRQHVGHJXDQR/DV3RWUDVGH0RQWHKHUPRVR&RYDGRV0RUFHJRVHQ23LQGR\
RWURV GHSyVLWRV RUJiQLFRV $ 7UDSD 2 )ROyQ $OEDUHOORV 7URQFHGD JHQHUDOPHQWH UHVWRV
YHJHWDOHVRDQLPDOHVDUUDVWUDGRVSRUHODJXDKDVWDHOLQWHULRUGHODFDYLGDG
 /RVYDORUHVOtPLWHVDPELHQWDOHV/(3,16+7VRQ9/$('SSP\9/$(&
 SSP1R GLVSRQHPRV GHPHGLFLRQHV SHUR HQ ODV FDYLGDGHV VHxDODGDV VH KDQ ORFDOL]DGR
]RQDVHQTXHODVDFXPXODFLRQHVGHJDVHVUHVXOWDEDQLUULWDQWHV/DPDJQLWXGGHOULHVJRSRGUtDVHU
PHGLRDOWD SRU OR TXH SUHYLD H[SORWDFLyQ GH ORV UHFXUVRV QDWXUDOHV GH HVWDV FDYLGDGHV GHEHUtDQ
UHDOL]DUVHPHGLFLRQHVRHVWXGLRVHVSHFtILFRVHQ]RQDVGHFUtDRKDELWDFLyQGHTXLUySWHURV

&RQVHUYDFLyQGHOSVHXGRNDUVWHQURFDVPDJPiWLFDV
 6L ORV WUDEDMRV GH LQYHVWLJDFLyQ FHQWUDGRV HQ HVWH WLSRGH VLVWHPDV VRQ HVFDVRVPiV
HVFDVRVVRQORVWUDEDMRVGHGLFDGRVDODSURWHFFLyQGHHVWHWLSRGHSVHXGRNDUVW
 32/<$. 	 3529(1&,2  SUHVHQWDQ XQ HVWXGLR VREUH OD QHFHVLGDG GH
SURWHJHU \ SURPRYHU DGHFXDGDPHQWH ORV UHFXUVRV DVRFLDGRV D ODV FXHYDV YROFiQLFDV
&RQVLGHUDQ OD H[LVWHQFLDGHFXDWURJUDQGHV IXHQWHVGH UHFXUVRV/DVPRUIRORJtDVSURSLDVGH
HVWH WLSRGHFXHYDV ORVPLQHUDOHV\GHSyVLWRV  HOELRWDDVRFLDGR\ ORV UHFXUVRVFXOWXUDOHV
(VWDEOHFHQ GRV FRQMXQWRV GH DFWXDFLRQHV IXQGDPHQWDOHV 8QDV RULHQWDGDV D UHVWULQJLU ODV
YLVLWDVHQWUHODVTXHLQFOX\HQFRQWUROHVSRUSURFHGLPLHQWRSHUPLVRDXWRUL]DFLyQDVtFRPROD
FRORFDFLyQ GH SXHUWDV 2WUDV RULHQWDGDV D OD SUHVHUYDFLyQ GH ORV UHFXUVRV PiV VHQVLEOHV
ILMDQGR\VHxDOL]DQGRODVUXWDVYLVLWDEOHV(IHFW~DQILQDOPHQWHXQDHYDOXDFLyQGH ORVULHVJRV
IXQGDPHQWDOHVFKLPHQHDVFRODSVRVGHEyYHGD\ULHVJRVYLQFXODGRVD]RRQRVLVHWF&RPR
LPSDFWRSRWHQFLDOLQFOX\HQODVDFWXDFLRQHV\UHVFDWHVGHHPHUJHQFLD&RQVLGHUDQLPSRUWDQWH
HOIRUPDUDGHFXDGDPHQWHDORVUHVFDWDGRUHVTXHLQWHUYHQJDQHQHVWHPHGLRSDUDPLQLPL]DUORV
LPSDFWRVLUUHYHUVLEOHV
 9$48(,52HWDOGHVDUUROODQ\DSOLFDQODJXtD*XLGHOLQHVIRU&DYHDQG.DUVW
3URWHFWLRQ GH OD ,8&1:RUOG &RPPLVVLRQ RQ 3URWHFWHG $UHDV :&3$:&3$:RUNLQJ
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
 $XQTXH ODPD\RUtD GH ORV HOHPHQWRV GH OD VHULH GHO XUDQLR VRQ VyOLGRV XQR GH ORV
HOHPHQWRV LQWHUPHGLRV HO UDGyQ 5Q HV XQ JDV (VWR IDFLOLWD VX HVFDSH R HPDQDFLRQ GHO
PLVPR GHVGH ORV FULVWDOHV PLQHUDOHV R SRURV GH OD URFD PLJUDQGR D WUDYpV GH ILVXUDV R
LQWHUVWLFLRVLQWHUFRQHFWDGRVKDFLDODDWPyVIHUDOLEUH$GHPiVHOUDGyQOLEHUDGRWDPELpQGHFDH
GDQGR OXJDU D ORV GHVFHQGLHQWHV GHO UDGyQ TXH VRQ SDUWtFXODV VyOLGDVPLFURVFySLFDV TXH VH
DGKLHUHQ DO SROYR D RWURV DHURVROHV SDUWLFXODGRV R SHUPDQHFHQ HQ VXVPHQVLyQ FRPR LRQHV
OLEUHV HQ HO DLUH $Vt HQ HVSDFLRV SRFR YHQWLODGRV HO UDGyQ \ VXV GHVFHQGLHQWHV SXHGHQ
DOFDQ]DU FRQFHQWUDFLRQHV LPSRUWDQWHV TXH VRQ SHUMXGLFLDOHV SDUD OD VDOXG 0F3+(5621

 6LVLWXDPRVODVFDYLGDGHVHQHVWXGLRVREUHHO0DSDGH([SRVLFLyQ3RWHQFLDODO5DGyQ
3UR\HFWR0DUQD*DOLFLDHODERUDGRSRUOD;XQWDGH*DOLFLDHO&RQVHMRGH6HJXULGDG1XFOHDU
&61 \ (186$ ,QGXVWULDV $YDQ]DGDV 6$ WRGDV HOODV VH ORFDOL]DQ HQ ]RQDV GH ULHVJR
PHGLRRPHGLRDOWR
 (Q(VSDxDHQHO7LWXOR9,,GHO5'VHxDODTXHHQWUHODVDFWLYLGDGHVTXHGHEHQ
VHUVRPHWLGDVDUHYLVLyQVHLQFOX\HQDTXpOODVHQTXHORVWUDEDMDGRUHV\ORVPLHPEURVGHOS~EOLFR
HVWpQH[SXHVWRVDODLQKDODFLyQGHORVGHVFHQGLHQWHVGHOWRUyQRGHOUDGyQRDODUDGLDFLyQJDPPDR
DFXDOTXLHURWUDH[SRVLFLyQHQ OXJDUHVGH WUDEDMR WDOHVFRPRHVWDEOHFLPLHQWRV WHUPDOHVFXHYDV
PLQDV\OXJDUHVGHWUDEDMRVXEWHUUiQHRVRQRVXEWHUUiQHRVHQiUHDVLGHQWLILFDGDV
 /RV YDORUHVPHGLRV GH OD WDVD GH H[SRVLFLyQ D UDGLDFLyQ JDQPD SDUD ODV SURYLQFLDV
GyQGH VH KDQ HVWXGLDGR VLVWHPDV GH FXHYDV VRQ &61  3RQWHYHGUD  ȝ5K
2XUHQVHȝ5K/XJRȝ5K&iFHUHVȝ5K$&RUXxDȝ5K
 /DWDEODUHVXPHODVGRVLVQ*\KGHWHUPLQDGDVHQGLVWLQWDVFXHYDVFRP3HUV-RUJH
6DQMXUMR8QLGDGGH*HRFURQRORJtD,8;$SDUWLUGHHVWRVGDWRVSXHGHGHWHUPLQDUVH OD
WDVDGHH[SRVLFLyQWRWDOHQODVFDYLGDGHVPHGLDQWHODVUHODFLRQHV&61
ȝ5K ā.āSSP8QDWXUDOāSSP7K 
%TNJ ā.āSSP8QDWXUDOāSSP7K 
 /D FXHYDGH$7UDSDSUHVHQWDUtD DVt XQD WDVDPHGLD GHȝ5K OLJHUDPHQWH VXSHULRU D ODPHGLD
SURYLQFLDOPLHQWUDVTXHODSDOHRIXUQDGH$/DJKRDSUHVHQWDXQDWDVDPHGLDGHȝ5KTXHSUiFWLFDPHQWH
GXSOLFDODPHGLDSURYLQFLDO
 3URFHGH UHDOL]DU XQD HYDOXDFLyQ GHO ULHVJR GH H[SRVLFLyQ D UDGyQ 6H WRPD FRPR
UHIHUHQFLDODJXtDGH6HJXULGDGGHO&61*6VREUH³0HWRGRORJtDSDUDODHYDOXDFLyQGH
OD H[SRVLFLyQ DO UDGyQ HQ ORV OXJDUHV GH WUDEDMR´ (VWD JXtD GHGLFD VX DQH[R ,, DO FDVR
SDUWLFXODUGHODVFXHYDVWXUtVWLFDVLQGLFDQGRTXH³(OHVWXGLRGHODVFRQFHQWUDFLRQHVGHUDGyQ
SXHGH OLPLWDUVH H[FOXVLYDPHQWH D ODV ]RQDV GH OD FXHYD HQ ODV TXH KD\ SUHVHQFLD KXPDQD
GDQGR SULRULGDG D ORV SXQWRV GyQGH SXHGH KDEHU SHUVRQDV TXH GXUDQWH SHUtRGRV GH WLHPSR
FRQVLGHUDEOHVGHVDUUROODQVXDFWLYLGDGSURIHVLRQDOJXtDVHVSHOHyORJRVDUTXHyORJRV«´
 $GHPiV GLFKD JXtD HV GH DSOLFDFLyQ D WRGRV ORV OXJDUHV GH WUDEDMR VLWXDGRV HQ ³iUHDV
LGHQWLILFDGDV´,6³$TXHOODVFX\DJHRORJtDSXHGDJHQHUDURIDYRUHFHUHOWUDQVSRUWHDOLQWHULRU
GH OXJDUHV FHUUDGRVGHJUDQGHV FDQWLGDGHVGH UDGyQ FRPR]RQDVJUDQtWLFDV ]RQDVYROFiQLFDV R
]RQDVGHIDOODDFWLYD´
 (Q HO GHVDUUROOR GH OD WHVLV QR KHPRV GLVSXHVWR GH HTXLSRV GH UHJLVWUR GH UDGyQ
9$48(,5252'5,*8(=  XVDQGR PRGHORV GH FRUUHODFLyQ GH 85D5Q HIHFW~D XQD
HVWLPDFLyQGHIOXMRVSRVLEOHV%TPāKRFRQFHQWUDFLRQHVPHGLDVDQXDOHV%TPñDSDUWLUGHORV
TXHGHWHUPLQDXQUDQJRGHYDORUHVSDUDODGRVLVDQXDOHTXLYDOHQWHP6Y\U$VtHQDOJXQDVFXHYDV
VHKDQHVWLPDGRYDORUHVHQWUHD%TPSRUORTXHFRQUHIHUHQFLDDODSDUWDGRGHO
,6VHGHEHUtDDSOLFDUFRPRPtQLPRXQQLYHOEDMRGHFRQWURO%TPāDxRRXQ
QLYHODOWRGHFRQWURO!%TPāDxR0iVDOOiGHODSUHFLVLyQGH ORVYDORUHVREWHQLGRV OD


PDJQLWXG GHO ULHVJR SRGUtD VHU PHGLRDOWD SRU OR TXH VH GHEHUtDQ UHDOL]DU HVWXGLRV HVSHFtILFRV
HYDOXDQGRDOJXQDVGHHVWDVFXHYDVFRPRSRWHQFLDOHVWUDPSDVGHUDGyQ
&XHYD 8ELFDFLyQ 'RVLVQ*\K . 8 7K
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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7DEOD  5HVXPHQ GH ODV GRVLV REWHQLGDV PHGLDQWH XQ HVSHFWUyPHWUR JDPPD SRUWiWLO *56 GH *9
,QVWUXPHQWV&RP3HUV-RUJH6DQMXUMR8QLGDGGH*HRFURQRORJtD,8;

 %$8(5HWDOKDQUHJLVWUDGRFRQFHQWUDFLRQHVPHGLDVGHUDGyQHQGLYHUVDV]RQDVGHO
VLVWHPDGH*REKRORHQ6ZD]LODQG+DQUHDOL]DGRUHJLVWURVGHKDVWDKRUDVFRQFRQFHQWUDFLRQHV
TXHYDUtDQGH%TPñD%TPñ7DPELpQKDQGHWHUPLQDGRGRVLVGHUDGLDFLyQJDQPDHQWUH
\Q6YK

([SRVLFLyQDFRQWDPLQDQWHVTXtPLFRV
 6H KD GHWHFWDGR OD SUHVHQFLD GH JDVHV DPRQLDFDGRV \ VXOIXURVRV DVRFLDGRV D ODV
DFXPXODFLRQHVGHJXDQR/DV3RWUDVGH0RQWHKHUPRVR&RYDGRV0RUFHJRVHQ23LQGR\
RWURV GHSyVLWRV RUJiQLFRV $ 7UDSD 2 )ROyQ $OEDUHOORV 7URQFHGD JHQHUDOPHQWH UHVWRV
YHJHWDOHVRDQLPDOHVDUUDVWUDGRVSRUHODJXDKDVWDHOLQWHULRUGHODFDYLGDG
 /RVYDORUHVOtPLWHVDPELHQWDOHV/(3,16+7VRQ9/$('SSP\9/$(&
 SSP1R GLVSRQHPRV GHPHGLFLRQHV SHUR HQ ODV FDYLGDGHV VHxDODGDV VH KDQ ORFDOL]DGR
]RQDVHQTXHODVDFXPXODFLRQHVGHJDVHVUHVXOWDEDQLUULWDQWHV/DPDJQLWXGGHOULHVJRSRGUtDVHU
PHGLRDOWD SRU OR TXH SUHYLD H[SORWDFLyQ GH ORV UHFXUVRV QDWXUDOHV GH HVWDV FDYLGDGHV GHEHUtDQ
UHDOL]DUVHPHGLFLRQHVRHVWXGLRVHVSHFtILFRVHQ]RQDVGHFUtDRKDELWDFLyQGHTXLUySWHURV

&RQVHUYDFLyQGHOSVHXGRNDUVWHQURFDVPDJPiWLFDV
 6L ORV WUDEDMRV GH LQYHVWLJDFLyQ FHQWUDGRV HQ HVWH WLSRGH VLVWHPDV VRQ HVFDVRVPiV
HVFDVRVVRQORVWUDEDMRVGHGLFDGRVDODSURWHFFLyQGHHVWHWLSRGHSVHXGRNDUVW
 32/<$. 	 3529(1&,2  SUHVHQWDQ XQ HVWXGLR VREUH OD QHFHVLGDG GH
SURWHJHU \ SURPRYHU DGHFXDGDPHQWH ORV UHFXUVRV DVRFLDGRV D ODV FXHYDV YROFiQLFDV
&RQVLGHUDQ OD H[LVWHQFLDGHFXDWURJUDQGHV IXHQWHVGH UHFXUVRV/DVPRUIRORJtDVSURSLDVGH
HVWH WLSRGHFXHYDV ORVPLQHUDOHV\GHSyVLWRV  HOELRWDDVRFLDGR\ ORV UHFXUVRVFXOWXUDOHV
(VWDEOHFHQ GRV FRQMXQWRV GH DFWXDFLRQHV IXQGDPHQWDOHV 8QDV RULHQWDGDV D UHVWULQJLU ODV
YLVLWDVHQWUHODVTXHLQFOX\HQFRQWUROHVSRUSURFHGLPLHQWRSHUPLVRDXWRUL]DFLyQDVtFRPROD
FRORFDFLyQ GH SXHUWDV 2WUDV RULHQWDGDV D OD SUHVHUYDFLyQ GH ORV UHFXUVRV PiV VHQVLEOHV
ILMDQGR\VHxDOL]DQGRODVUXWDVYLVLWDEOHV(IHFW~DQILQDOPHQWHXQDHYDOXDFLyQGH ORVULHVJRV
IXQGDPHQWDOHVFKLPHQHDVFRODSVRVGHEyYHGD\ULHVJRVYLQFXODGRVD]RRQRVLVHWF&RPR
LPSDFWRSRWHQFLDOLQFOX\HQODVDFWXDFLRQHV\UHVFDWHVGHHPHUJHQFLD&RQVLGHUDQLPSRUWDQWH
HOIRUPDUDGHFXDGDPHQWHDORVUHVFDWDGRUHVTXHLQWHUYHQJDQHQHVWHPHGLRSDUDPLQLPL]DUORV
LPSDFWRVLUUHYHUVLEOHV
 9$48(,52HWDOGHVDUUROODQ\DSOLFDQODJXtD*XLGHOLQHVIRU&DYHDQG.DUVW
3URWHFWLRQ GH OD ,8&1:RUOG &RPPLVVLRQ RQ 3URWHFWHG $UHDV :&3$:&3$:RUNLQJ
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
*URXS RQ &DYH DQG .DUVW 3URWHFWLRQ ,8&17KH:RUOG &RQVHUYDWLRQ 8QLRQ  HQ OD
SURPRFLyQGHOVLVWHPDGH2)ROyQFRPR0RQXPHQWR1DWXUDO
 (Q DSDUWDGRV DQWHULRUHV VH KDQ UHODFLRQDGR ORV UHFXUVRV \ YDORUHV SUHVHQWHV HQ ODV
FXHYDV HQ URFDV SOXWyQLFDV 7DPELpQ VH KDQ HYDOXDGR ORV ULHVJRV SUHVHQWHV VHxDODQGR OD
QHFHVLGDGGHKDFHUORVDFFHVLEOHV\VHJXURVSHURHTXLOLEUDQGRODVDFWXDFLRQHVRULHQWDGDVDOD
H[SORWDFLyQGHOUHFXUVRHQFRQGLFLRQHVGHVHJXULGDGFRQODSURWHFFLyQGHOSURSLRUHFXUVR
 +D GH WHQHUVH HQ FXHQWD TXH XQR GH ORV HOHPHQWRV TXH GLVWLQJXH \ OLPLWD HO WLSR GH
DFWXDFLRQHVHQODVKDELOLWDFLRQHVTXHVHUHDOLFHQHQODVFDYLGDGHVHQURFDVSOXWyQLFDVIUHQWHDRWUR
WLSRVGHURFDVPDJPiWLFDVRVHGLPHQWDULDVHV ODSUHVHQFLDGHDFXPXODFLRQHVGHEORTXHV1RVH
WUDWDQGHHVWUXFWXUDVUtJLGDVKRPRJpQHDVGHJUDQFDSDFLGDGSRUWDQWH6HWUDWDQGHKXHFRVUHOOHQRV
GHEORTXHV\FX\DHVWDELOLGDGHVWiFRQGLFLRQDGDSRU ORVDSR\RVHQWUH EORTXHV\HQWUHEORTXHV
VXEVWUDWR3RUWDQWRKD\DFWXDFLRQHVTXHDSULRULQRVRQIDFWLEOHVQLGXUDQWHODH[SORWDFLyQGHORV
UHFXUVRVQLGXUDQWHODVLQWHUYHQFLRQHVGHHPHUJHQFLD&RORFDFLyQGHSXHUWDVSDUDOLPLWDUHODFFHVR
UHPRFLyQRGHPROLFLyQSDUFLDOGHEORTXHVSDUDDJUDQGDUSDVRVRSDVDMHV
 /DV DFWXDFLRQHV TXH LPSOLTXHQ PRGLILFDFLRQHV HQ ODV FRQGLFLRQHV DPELHQWDOHV
WHPSHUDWXUD FRPSRVLFLyQ KXPHGDG « SXHGHQ DIHFWDU D ORV PLFURRUJDQLVPRV QDWLYRV TXH
KDELWDQHQORVGLVWLQWRVPLFURVLVWHPDV,QFOXVLYHODVDFWXDFLRQHVRORVYLVLWDQWHVSXHGHQLQFRUSRUDU
PLFURRUJDQLVPRV ³DOLHQ´ DOPHGLR VXEWHUUiQHR GLVWRUVLRQDQGR ORV SURSLRV YDORUHV QDWXUDOHV/D
LQWURGXFFLyQGHFRPLGDSHORSDUWtFXODVGHSLHORULQDKHFHVUHVLGXRVGRPpVWLFRV\RWURVUHVLGXRV
EDVXUDV HQ ODV FXHYDV SXHGHQ FRQVWLWXLU XQR GH ORV HYHQWRVPiV YLROHQWRV HQ ODV YLGDV GH ODV
EDFWHULDVDVRFLDGDVDORVGLVWLQWRVPLFURVLVWHPDV(QJHQHUDOWRGRVHVWRVHOHPHQWRVPRGLILFDQORFDO
\UiSLGDPHQWHODFDQWLGDGGHPDWHULDRUJiQLFDSUHVHQWHHQHOPHGLRRHQVXYHFLQGDG\HQPXFKRV
FDVRVQRSXHGHQFRPSHWLUFRQWUDORVPLFURRUJDQLVPRVDVRFLDGRVDHVDVPDWHULDV%26721HWDO

 /DPD\RUtD GH ORV JUDQGHV VLVWHPDV DFW~DQ FRPR UHGHV GH ³WUDQVIOXHQFLD´ GUHQDQGR XQ
FXUVR DFWLYR HQ VX VXPLGHUR \ GHYROYLpQGROR D VXSHUILFLH HQ VX VXUJHQFLD(QPXFKDV GH HVWDV
FDYLGDGHV DEXQGDQ UHVWRV RUJiQLFRV H LQRUJiQLFRV DUUDVWUDGRVSRU ORV FXUVRV VXSHUILFLDOHV \ TXH
DFDEDQDWUDSDGRVHQODUHGGHKXHFRVIRUPDGRVSRUORVEORTXHV,PSRUWDQWHOLPLWDUODQDWXUDOH]DGH
ORVUHVWRVHQSURGHHYLWDUODLQWURGXFFLyQGHFRPSXHVWRVLQFRPSDWLEOHVFRQHOPHGLRVXEWHUUiQHR
 /DVDFWXDFLRQHVTXHVH UHFRPLHQGDQSDUD ODFRQVHUYDFLyQGHOPHGLR\XQDFFHVRGH
EDMRLPSDFWRDHVWHWLSRGHFDYLGDGHV
x &DPSDxDVDPELHQWDOHVGHVWLQDGDVD ODHOLPLQDFLyQGH UHVWRV LQRUJiQLFRVDOyFWRQRV\
EDVXUDVUXHGDVODWDVERWHOODV
x 0DUFDGR GH UXWDV 'HOLQHDFLyQ \ PDUFDGR GH ODV UXWDV WtSLFDV FRQ YLVWDV D OD
UHGXFFLyQGHO LPSDFWRGH ORV YLVLWDQWHVPiV FRPXQHV(OPDUFDGRSUHVXSRQHTXH OD
PD\RUtDGHORVYLVLWDQWHVVHFHQWUDUiQHQODUXWDWLSRFRQWURODQGRHODFFHVRD]RQDV
PiV VHQVLEOHV6H HYLWD DGHPiVTXH FDGDJUXSRGHYLVLWDQWHV GLVSRQJD VXV PDUFDV
LPSURYLVDGDV&RPRUHTXLVLWRVGHOPDUFDGR+,/'5('+:(5.(/HWDO
Օ  5HFRUULGRVVREUHVXSHUILFLHVGXUDVQRVHQVLEOHV(YLWDUWUD\HFWRULDVTXHREOLJXHQD
FLUFXODU VREH GHSyVLWRV GHOLFDGRV HVSHOHRWHPDV (YLWDU FLUFXODU VREUH VXHORV QR
FRPSDFWRV\TXHFRQVWLWX\HQXQKiELWDWSDUDPXFKDYLGDVXEWHUUiQHD
Օ  /DVUXWDVPDUFDGDVGHEHQVHUVHJXUDV
Օ  3UHYHQLUQXHYDVHLQDSURSLDGDVUXWDV3UHYHQLUODH[SDQVLyQGHJUXSRVPDUFDQGR
ODVUXWDVHQDPERVH[WUHPRV\GHIRUPDELGLUHFFLRQDO
Օ  3UHVHUYDU ORV YDORUHV GH OD FXHYD PDQWHQLHQGR OD UXWD GH YLVLWDQWHV D GLVWDQFLD
VHJXUDGHHOHPHQWRVIUiJLOHVRVHQVLEOHV


ԙ  &RORQLDVGHPXUFLpODJRV\]RQDVGHFUtDGHHVSHFLHVSURWHJLGDV
ԙ  0DWHULDOHVDUTXHROyJLFRV\SDOHRQWROyJLFRV
ԙ  (VSHOHRWHPDV\GHSyVLWRV
Օ  (O PDUFDGR GHEHU UHDOL]DUVH GH IRUPD FODUDPHQWH YLVLEOH SHUR TXH QR JHQHUH
LPSDFWRV+DGH WHQHUVHHVSHFLDO FXLGDGRHQ ORVFXUVRVDFWLYRVGyQGHFXHUGDV\
FLQWDV IDYRUHFHQ OD UHWHQFLyQ GH PDWHULDOHV FUHDQGR YHUGDGHUDV WUDPSDV D QLYHO
ORFDO
ԙ  0DUFDVUHDOL]DGDVFRQSLHGUDVGHODVSURSLDFXHYDVHxDOHVWLSREXHQFDPLQR
EXHQFDPLQRDODGHUHFKDEXHQFDPLQRDODL]TXLHUGDFDPLQRLQFRUUHFWR
ԙ  &LQWDGHVHxDOL]DFLyQQRELRGHJUDGDEOH
ԙ  &XHUGDGHSROLSURSLOHQRRQ\ORQGHDOWDYLVLELOLGDG
ԙ  &DUWHOHVGHVHxDOL]DFLyQHVSHFtILFDDSR\DGRVTXHQRDQFODGRV
x 0DWHULDOHV GH LQVWDODFLyQ :(5.(5  3UHIHULEOHPHQWH PDWHULDOHV GH DFHUR
LQR[LGDEOH\PRQWDMH ILMR HVSHFLDOPHQWH HQ DQFODMHV\SODFDV(QHO FDVRGH UHVLQDV
HSR[\ \ DGKHVLYRV GHEHQ XVDUVH IRUPXODFLRQHV GH DOWR JUDGR HSR[\V SDUDPXVHRV
UHVWDXUDFLyQFLDQRDFULODWRVSXURVSXHVWDUGDQPiVHQGHJUDGDUVH

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
*URXS RQ &DYH DQG .DUVW 3URWHFWLRQ ,8&17KH:RUOG &RQVHUYDWLRQ 8QLRQ  HQ OD
SURPRFLyQGHOVLVWHPDGH2)ROyQFRPR0RQXPHQWR1DWXUDO
 (Q DSDUWDGRV DQWHULRUHV VH KDQ UHODFLRQDGR ORV UHFXUVRV \ YDORUHV SUHVHQWHV HQ ODV
FXHYDV HQ URFDV SOXWyQLFDV 7DPELpQ VH KDQ HYDOXDGR ORV ULHVJRV SUHVHQWHV VHxDODQGR OD
QHFHVLGDGGHKDFHUORVDFFHVLEOHV\VHJXURVSHURHTXLOLEUDQGRODVDFWXDFLRQHVRULHQWDGDVDOD
H[SORWDFLyQGHOUHFXUVRHQFRQGLFLRQHVGHVHJXULGDGFRQODSURWHFFLyQGHOSURSLRUHFXUVR
 +D GH WHQHUVH HQ FXHQWD TXH XQR GH ORV HOHPHQWRV TXH GLVWLQJXH \ OLPLWD HO WLSR GH
DFWXDFLRQHVHQODVKDELOLWDFLRQHVTXHVHUHDOLFHQHQODVFDYLGDGHVHQURFDVSOXWyQLFDVIUHQWHDRWUR
WLSRVGHURFDVPDJPiWLFDVRVHGLPHQWDULDVHV ODSUHVHQFLDGHDFXPXODFLRQHVGHEORTXHV1RVH
WUDWDQGHHVWUXFWXUDVUtJLGDVKRPRJpQHDVGHJUDQFDSDFLGDGSRUWDQWH6HWUDWDQGHKXHFRVUHOOHQRV
GHEORTXHV\FX\DHVWDELOLGDGHVWiFRQGLFLRQDGDSRU ORVDSR\RVHQWUH EORTXHV\HQWUHEORTXHV
VXEVWUDWR3RUWDQWRKD\DFWXDFLRQHVTXHDSULRULQRVRQIDFWLEOHVQLGXUDQWHODH[SORWDFLyQGHORV
UHFXUVRVQLGXUDQWHODVLQWHUYHQFLRQHVGHHPHUJHQFLD&RORFDFLyQGHSXHUWDVSDUDOLPLWDUHODFFHVR
UHPRFLyQRGHPROLFLyQSDUFLDOGHEORTXHVSDUDDJUDQGDUSDVRVRSDVDMHV
 /DV DFWXDFLRQHV TXH LPSOLTXHQ PRGLILFDFLRQHV HQ ODV FRQGLFLRQHV DPELHQWDOHV
WHPSHUDWXUD FRPSRVLFLyQ KXPHGDG « SXHGHQ DIHFWDU D ORV PLFURRUJDQLVPRV QDWLYRV TXH
KDELWDQHQORVGLVWLQWRVPLFURVLVWHPDV,QFOXVLYHODVDFWXDFLRQHVRORVYLVLWDQWHVSXHGHQLQFRUSRUDU
PLFURRUJDQLVPRV ³DOLHQ´ DOPHGLR VXEWHUUiQHR GLVWRUVLRQDQGR ORV SURSLRV YDORUHV QDWXUDOHV/D
LQWURGXFFLyQGHFRPLGDSHORSDUWtFXODVGHSLHORULQDKHFHVUHVLGXRVGRPpVWLFRV\RWURVUHVLGXRV
EDVXUDV HQ ODV FXHYDV SXHGHQ FRQVWLWXLU XQR GH ORV HYHQWRVPiV YLROHQWRV HQ ODV YLGDV GH ODV
EDFWHULDVDVRFLDGDVDORVGLVWLQWRVPLFURVLVWHPDV(QJHQHUDOWRGRVHVWRVHOHPHQWRVPRGLILFDQORFDO
\UiSLGDPHQWHODFDQWLGDGGHPDWHULDRUJiQLFDSUHVHQWHHQHOPHGLRRHQVXYHFLQGDG\HQPXFKRV
FDVRVQRSXHGHQFRPSHWLUFRQWUDORVPLFURRUJDQLVPRVDVRFLDGRVDHVDVPDWHULDV%26721HWDO

 /DPD\RUtD GH ORV JUDQGHV VLVWHPDV DFW~DQ FRPR UHGHV GH ³WUDQVIOXHQFLD´ GUHQDQGR XQ
FXUVR DFWLYR HQ VX VXPLGHUR \ GHYROYLpQGROR D VXSHUILFLH HQ VX VXUJHQFLD(QPXFKDV GH HVWDV
FDYLGDGHV DEXQGDQ UHVWRV RUJiQLFRV H LQRUJiQLFRV DUUDVWUDGRVSRU ORV FXUVRV VXSHUILFLDOHV \ TXH
DFDEDQDWUDSDGRVHQODUHGGHKXHFRVIRUPDGRVSRUORVEORTXHV,PSRUWDQWHOLPLWDUODQDWXUDOH]DGH
ORVUHVWRVHQSURGHHYLWDUODLQWURGXFFLyQGHFRPSXHVWRVLQFRPSDWLEOHVFRQHOPHGLRVXEWHUUiQHR
 /DVDFWXDFLRQHVTXHVH UHFRPLHQGDQSDUD ODFRQVHUYDFLyQGHOPHGLR\XQDFFHVRGH
EDMRLPSDFWRDHVWHWLSRGHFDYLGDGHV
x &DPSDxDVDPELHQWDOHVGHVWLQDGDVD ODHOLPLQDFLyQGH UHVWRV LQRUJiQLFRVDOyFWRQRV\
EDVXUDVUXHGDVODWDVERWHOODV
x 0DUFDGR GH UXWDV 'HOLQHDFLyQ \ PDUFDGR GH ODV UXWDV WtSLFDV FRQ YLVWDV D OD
UHGXFFLyQGHO LPSDFWRGH ORV YLVLWDQWHVPiV FRPXQHV(OPDUFDGRSUHVXSRQHTXH OD
PD\RUtDGHORVYLVLWDQWHVVHFHQWUDUiQHQODUXWDWLSRFRQWURODQGRHODFFHVRD]RQDV
PiV VHQVLEOHV6H HYLWD DGHPiVTXH FDGDJUXSRGHYLVLWDQWHV GLVSRQJD VXV PDUFDV
LPSURYLVDGDV&RPRUHTXLVLWRVGHOPDUFDGR+,/'5('+:(5.(/HWDO
Օ  5HFRUULGRVVREUHVXSHUILFLHVGXUDVQRVHQVLEOHV(YLWDUWUD\HFWRULDVTXHREOLJXHQD
FLUFXODU VREH GHSyVLWRV GHOLFDGRV HVSHOHRWHPDV (YLWDU FLUFXODU VREUH VXHORV QR
FRPSDFWRV\TXHFRQVWLWX\HQXQKiELWDWSDUDPXFKDYLGDVXEWHUUiQHD
Օ  /DVUXWDVPDUFDGDVGHEHQVHUVHJXUDV
Օ  3UHYHQLUQXHYDVHLQDSURSLDGDVUXWDV3UHYHQLUODH[SDQVLyQGHJUXSRVPDUFDQGR
ODVUXWDVHQDPERVH[WUHPRV\GHIRUPDELGLUHFFLRQDO
Օ  3UHVHUYDU ORV YDORUHV GH OD FXHYD PDQWHQLHQGR OD UXWD GH YLVLWDQWHV D GLVWDQFLD
VHJXUDGHHOHPHQWRVIUiJLOHVRVHQVLEOHV


ԙ  &RORQLDVGHPXUFLpODJRV\]RQDVGHFUtDGHHVSHFLHVSURWHJLGDV
ԙ  0DWHULDOHVDUTXHROyJLFRV\SDOHRQWROyJLFRV
ԙ  (VSHOHRWHPDV\GHSyVLWRV
Օ  (O PDUFDGR GHEHU UHDOL]DUVH GH IRUPD FODUDPHQWH YLVLEOH SHUR TXH QR JHQHUH
LPSDFWRV+DGH WHQHUVHHVSHFLDO FXLGDGRHQ ORVFXUVRVDFWLYRVGyQGHFXHUGDV\
FLQWDV IDYRUHFHQ OD UHWHQFLyQ GH PDWHULDOHV FUHDQGR YHUGDGHUDV WUDPSDV D QLYHO
ORFDO
ԙ  0DUFDVUHDOL]DGDVFRQSLHGUDVGHODVSURSLDFXHYDVHxDOHVWLSREXHQFDPLQR
EXHQFDPLQRDODGHUHFKDEXHQFDPLQRDODL]TXLHUGDFDPLQRLQFRUUHFWR
ԙ  &LQWDGHVHxDOL]DFLyQQRELRGHJUDGDEOH
ԙ  &XHUGDGHSROLSURSLOHQRRQ\ORQGHDOWDYLVLELOLGDG
ԙ  &DUWHOHVGHVHxDOL]DFLyQHVSHFtILFDDSR\DGRVTXHQRDQFODGRV
x 0DWHULDOHV GH LQVWDODFLyQ :(5.(5  3UHIHULEOHPHQWH PDWHULDOHV GH DFHUR
LQR[LGDEOH\PRQWDMH ILMR HVSHFLDOPHQWH HQ DQFODMHV\SODFDV(QHO FDVRGH UHVLQDV
HSR[\ \ DGKHVLYRV GHEHQ XVDUVH IRUPXODFLRQHV GH DOWR JUDGR HSR[\V SDUDPXVHRV
UHVWDXUDFLyQFLDQRDFULODWRVSXURVSXHVWDUGDQPiVHQGHJUDGDUVH

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
&DStWXOR
0LFURFOLPD HQ ODV FXHYDV HQ URFDV
SOXWyQLFDV

,QWURGXFFLyQ5HYLVLyQGHPHFDQLVPRV\HVTXHPDJHQHUDO
 /DV FXHYDV GHVDUUROODGDV HQ URFDV VROXELOL]DEOHV FDUERQDWRV VXOIDWRV \ ODV
GHVDUUROODGDV HQ URFDV SOXWyQLFDV SUHVHQWDQ DOJXQDV VLPLOLWXGHV DXQTXH WDPELpQ GLIHUHQFLDV
HVSHFtILFDV&RQVLGHUDQGR OD EDMD SHUPHDELOLGDG SULPDULD GH OD URFD HQ DPERV FDVRV URFDV
VROXEOHV\URFDVQRVROXEOHVHVODHVWUXFWXUDHVGHFLUHOVLVWHPDGHGLVFRQWLQXLGDGHVGHILQLGR
SRUORVSODQRVGHGLDFODVDVIUDFWXUDVIDOODVFXDQGRHVWiDELHUWRHOTXHGHWHUPLQDHOJUDGRGH
DFFHVRGHODJXDDO LQWHULRUGHOPDFL]RURFRVR/DSHQHWUDFLyQGHODJXDHQHOPDFL]RURFRVR
VHUiWDQWRPDVSURIXQGDFXDQWRPDVFRQWLQXDVHDODUHGGHGLVFRQWLQXLGDGHV\PD\RUFXDQGR
HOQLYHOGHEDVHORFDOVHVLW~HDPDVSURIXQGLGDG+D\TXHWHQHUHQFXHQWDTXHDXQHQHOFDVR
GH ODV URFDV VROXELOL]DEOHV HO DJXD VROR HQWUD HQ ORVPDFL]RV URFRVRV VL H[LVWH XQPtQLPR
KXHFRTXHVHORSHUPLWDSXHVODSRURVLGDGGHODURFDHVVLHPSUHSUiFWLFDPHQWHQXOD\DXQPiV
HQHOFDVRGHTXHQRHVWpPHWHRUL]DGD
 6RQYDULRVORVSURFHVRVHQORVPDFL]RVURFRVRVTXHSXHGHQGHWHUPLQDUODDSHUWXUDGHO
VLVWHPDGHGLVFRQWLQXLGDGHVFRPRPRYLPLHQWRVVtVPLFRVFUHHSURFRVRHQODSUR[LPLGDGGH
XQ WDOXG JHQHUDGR SRU XQ SURFHVR HURVLYR UiSLGR H[FDYDFLyQ IOXYLDO PDULQD JODFLDO
DERPEDPLHQWRV GH OD OLWRVIHUD GHELGRV D HSLURJHQLD LVRVWDVLD GHVFDUJD HURVLYD
WHUPRLVRVWDVLD SHULJODFLDULVPR HWF &RQYLHQH QR ROYLGDU TXH ORV SODQRV GH GLVFRQWLQXLGDG
DELHUWRVSRUHVWRVSURFHVRVXRWURVVLPLODUHVQRVRQQXHYRVVLQRTXH\DH[LVWtDQHQODPDVD
URFRVD \ IXHURQ SURGXFLGRV FRQ DQWHULRULGDG D OD H[SRVLFLyQ GH OD URFD HQ VXSHUILFLH
HVHQFLDOPHQWHLQWUXVLyQHQODVURFDVPDJPiWLFDV\VHGLPHQWDFLyQHQODVURFDVVHGLPHQWDULDV
8QD YH] HO DJXD HQ HO LQWHULRU GHO PDFL]R HV FXDQGR VH YD D SRQHU HQ HYLGHQFLD HO
FRPSRUWDPLHQWRDQWHHODJXDGHDPERVWLSRVGHURFDVVROXELOL]DEOHV\QRVROXELOL]DEOHV
 $GHPiVGHODUHDFWLYLGDGDJXDURFDKD\RWURHIHFWRTXHRFDVLRQDUiODIRUPDFLyQGHODV
FDYLGDGHVXQDYH]DELHUWRVORVVLVWHPDVGHGLVFRQWLQXLGDGHV6HWUDWDGHODYHORFLGDGDODTXH
VHSURGXFHHOPRYLPLHQWRGHODJXDDWUDYpVGHODILVXUDRGLVFRQWLQXLGDG\TXHGHSHQGHGHOD
SRVLFLyQGHOQLYHOGHEDVHORFDO(VLPSUHVFLQGLEOHTXHHVWpDXQDFRWDLQIHULRUDODGHOD]RQD
GH DSHUWXUD \ GH HQWUDGD GHO DJXD HQ OD GLVFRQWLQXLGDG 8QD YH] HO DJXD HV FDSD] GH
PRYLOL]DUVHFRPHQ]DUiODIRUPDFLyQPHMRUODDPSOLDFLyQGHODFDYLGDG(QODVURFDVVROXEOHV
VRQSULQFLSDOPHQWHORVSODQRVGHHVWUDWLILFDFLyQLQLFLDOPHQWHVLHPSUHKRUL]RQWDOHV\FRQXQD
JUDQ UHJXODULGDG \ FRQWLQXLGDG ODWHUDOHV DXQTXH OXHJR SXHGDQ YHUVH PRGLILFDGRV SRU OD
GHIRUPDFLyQHQXQSOHJDPLHQWRSRVWHULRU(QHOFDVRGHODVURFDVFDOFiUHDVOD LQFLVLyQHQOD
YHUWLFDOGHORVFRQGXFWRVHQGRNiUVWLFRVSURJUHVDJXLDGDSRUHOQLYHOGHEDVHSDUFLDODPHGLGD
TXH OD GLVROXFLyQ FRPELQDGD FRQ OD YtD GH LQJUHVR GHO DJXD HQ HO PDFL]R OD HVWUXFWXUD
SHUPLWHHODFFHVRGHODJXDKDFLD]RQDVFDGDYH]PDVSURIXQGDVGHOPDFL]RURFRVR3HURHQORV
PDFL]RV GH URFDV JUDQtWLFDV OD HVWUXFWXUD FRPR DQWHV VH GLMR HV PDV LUUHJXODU DO HVWDU
UHODFLRQDGD FRQ HO SURFHVR GH LQWUXVLyQGHIRUPDFLyQ GH OD URFD PDJPiWLFD 3RU HOOR ODV
GLVFRQWLQXLGDGHV VRQ PHQRV XQLIRUPHV \ SUHVHQWDQ PHQRU FRQWLQXLGDG ODWHUDO SXHV ORV
SURFHVRVGHLPEULFDFLyQLQWHUUXSFLyQ\WUDVODFLyQHQODYHUWLFDORODWHUDOHVVRQPX\IUHFXHQWHV
GXUDQWH OD HWDSD LQWUXVLYD GHOPDJPD TXH HV FXDQGR VH IRUPDQ ODV GLVFRQWLQXLGDGHV (Q HO
FDVRGHORVJUDQLWRVFRPRODVROXELOLGDGGHODURFDHVSUiFWLFDPHQWHQXODODFLUFXODFLyQGHO
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
DJXDDWUDYpVGHOPDFL]RVHKDFHDPHGLGDTXHORVSODQRVGHGLVFRQWLQXLGDGVHYDQDEULHQGR
SRU GLYHUVDV FDXVDV (Q DOJXQRV FDVRV SRU DFRPRGDFLyQ GHO PDFL]R URFRVR D XQD QXHYD
VLWXDFLyQ WHQVLRQDO SURGXFLGD SRU HMHPSOR SRU FUHHS URFRVR WRSSOLQJ &DVWHOR GD )XUQD
GHUUXPEDPLHQWRGHXQFDQWLOURFRVR$7UDSD2&LEURRSRUXQPRYLPLHQWRWHFWyQLFRTXH
DIHFWHQDXQDFDQWLODGRURFRVR&DER2UWHJDORSRUHOHIHFWRGHFXxDGHKLHOR%RGD*URWWRU
6XHFLD FXDQGR HO DJXD LQILOWUDGD VH FRQJHOD LQGXFLHQGR OD DSHUWXUD GH XQ PDFL]R URFRVR
SUHYLDPHQWH GLDFODVDGR 0LHQWUDV QR VH SURGXFH OD DSHUWXUD GH ODV GLVFRQWLQXLGDGHV \
FRQVHFXHQWHPHQWH QR VH LQLFLD OD SHQHWUDFLyQ GHO DJXD HQ HO PDFL]R HO GHVDUUROOR GH ORV
VLVWHPDV GH FDYLGDGHV WDPSRFR YD D FRPHQ]DU 3HUR XQD YH] DELHUWR HO SODQR GH
GLVFRQWLQXLGDG OD SHQHWUDFLyQ GHO DJXD HQ HO PDFL]R VHUi LQPHGLDWD \ FRQWLQXDUi PLHQWUDV
H[LVWDFLUFXODFLyQGHDJXD(QODVFXHYDVJUDQtWLFDVORVFRQGXFWRVSRUORVTXHFLUFXODHODJXD
HVWDUiQDVtSUHGHWHUPLQDGRVSRUODHVWUXFWXUDSHURQXQFDSRUODGLVROXFLyQ8QDYH]DELHUWRV
ORV FRQGXFWRV VL FRQWLQ~D SURGXFLpQGRVH HO IOXMR GH DJXD D WUDYpV GH HOORV OD HURVLyQ
VXEVLJXLHQWH VH SURGXFLUi SRU OD FDUJD WUDQVSRUWDGD HQ VXVSHQVLyQ VDOWDFLyQ HWF FXDQGR HO
FDXGDOGHOFXUVRGUHQDGRDWUDYpVGHODFXHYDHVPX\JUDQGH\VHSURGXFHDJUDQYHORFLGDG
$OEDUHOORV 3HUR OD QRUPD KDELWXDO HV TXH ODV FXHYDV VLUYDQ GH GHVDJH GH FXUVRV SRFR
FDXGDORVRV2)ROyQ$7UDSD2&LEURRTXHQLVLTXLHUDH[LVWDXQIOXMRGHDJXDDSUHFLDEOH
&DVWHORGD)XUQD&RYDGRV0RUFHJRVDWUDYpVGHHOODV(QORVFDVRVGHUtRVFDQDOL]DGRVD
WUDYpVGHOVLVWHPDILVXUDOSXHGHRFXUULUTXHVHDOWHUQHQWUDPRVFRUWRVGRQGHODHURVLyQSRUHO
DJXDH[FDYDFDQDOHVHQODURFDSRWKROHDYHFHVFRQGLPHQVLRQHVPX\JUDQGHVRFDXFHVGH
FDUDFWHUtVWLFDV VLPLODUHV D ORV FRQGXFWRV LQFLVRV R YDGRVRV FRQRWURV WUDPRVGRQGH HO DJXD
DSURYHFKDSODQRVGHIUDFWXUDVRGLDFODVDVVLQDSHQDVPRGLILFDUODVXSHUILFLHRULJLQDO3RUHVWD
UD]yQHOWUD]DGRGHOFDQDOHVLUUHJXODUIRUPDQGRXQDOtQHDTXHEUDGDGLUHFWDPHQWHLQIOXLGDSRU
OD HVWUXFWXUD GHOPDFL]R URFRVR R GH ORV EORTXHV URFRVRV FDtGRV DO FDXFH1RUPDOPHQWH HO
WUD]DGR GH ODV FXHYDV QR WLHQH QDGD TXH YHU FRQ OD FLUFXODFLyQ GH DJXD SXHV KD VLGR
GHWHUPLQDGRSULPHURGXUDQWHHOSURFHVRGHLQWUXVLyQGHODURFD\GHVSXpVSRUORVSURFHVRVGH
YHUWLHQWHTXHKDQGDGR OXJDUDOGHVSUHQGLPLHQWRGHEORTXHVTXHKDQ UHOOHQDGRHO IRQGRGHO
YDOOHVHSXOWDQGRHOFDQDOFRQHVSHVRUGHEORTXHVGHDYHFHVGHFHQDVGHPHWURVGHHVSHVRUTXH
IRUPD HO WHFKR \ ODV SDUHGHV GH ODV FXHYDV 3RU WRGDV HVWDV UD]RQHV ORV VLVWHPDV HQGR
SVHXGRFiUVWLFRV SUHVHQWDQ XQD JUDQ IUDJPHQWDFLyQ GHO HVSDFLR LQWHUQR SRU OR TXH OD
GHWHUPLQDFLyQGHOPLFURFOLPDH[LVWHQWHHQHOODVHVXQSUREOHPDH[WUHPDGDPHQWHFRPSOHMR$
OD LUUHJXODULGDG GH VX WUD]DGR HQ SODQWD \ GH ODV VHFFLRQHV WUDQVYHUVDOHV \ ORQJLWXGLQDOHV
DVRFLDGDV VH DxDGH WDPELpQ OD H[LVWHQFLD GH WUDPRV DLVODGRV GHO H[WHULRU HQ VROXFLyQ GH
FRQWLQXLGDG FRQ RWURV TXH SUHVHQWDQ QXPHURVDV YHQWDQDV TXH FRPXQLFDQ HO LQWHULRU FRQ OD
VXSHUILFLHORTXHSHUPLWHQODHQWUDGDGHOX]FDORUDJXDHWF0LHQWUDVTXHHQORVVLVWHPDVGH
FDYLGDGHV NiUVWLFDV OD FLUFXODFLyQ GHO DJXD DEDQGRQD ORV QLYHOHV VXSHULRUHV \ VH YD
FRQFHQWUDQGRHQORVQLYHOHVLQIHULRUHVPDVSUy[LPRVDOQLYHOGHEDVHDFWXDODPHGLGDTXHOD
GLVROXFLyQ OR YD SHUPLWLHQGR HQ ORV VLVWHPDV SVHXGRNiUVWLFRV HV SRVLEOH OD FLUFXODFLyQ GHO
DJXDDPXOWLQLYHOFRLQFLGLHQGRFRQORVPRPHQWRVGHJUDQGHVDYHQLGDVDXQTXHHVREYLRTXH
WDPELpQH[LVWHQQLYHOHVDEDQGRQDGRVSRUHODJXDDPHGLGDTXHSURJUHVDODDSHUWXUDGHOFDQDO
DFWLYR 7RGR HVWR KDFH H[WUHPDGDPHQWH FRPSOHMR QR VROR UHDOL]DU HO OHYDQWDPLHQWR
WRSRJUiILFRGHOPRGHORPRUIROyJLFRVLQRHVWDEOHFHUXQPRGHORGHFLUFXODFLyQGHORVDSRUWHV
GHDJXDOX]FDORUIUtRHWF 
 /DV GLILFXOWDGHV TXH HQWUDxD HVWH WUDEDMR QR VRQ SRU WDQWR FRPSDUDEOHV FRQ WDUHD
HTXLYDOHQWHHQODVFXHYDVNiUVWLFDVVVGRQGHODVFRQGLFLRQHVGHDLVODPLHQWRFRQHOH[WHULRU
VRQPHMRUHV OR TXH SHUPLWH HVWDEOHFHUPRGHORVPLFURFOLPiWLFRV GH IRUPDPiV VHQFLOOD 6LQ
HPEDUJRDSHVDUGHODFRPSOHMLGDGGHOSUREOHPDDUHVROYHU\DSDUWLUGHODQiOLVLVGHORVGDWRV
REWHQLGRVFUHHPRVKDEHUFRQVHJXLGRXQUHVXOWDGRVDWLVIDFWRULR

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Capítulo 6. MICROCLIMA EN LAS CUEVA S EN ROCAS PLUTÓNICAS
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
DJXDDWUDYpVGHOPDFL]RVHKDFHDPHGLGDTXHORVSODQRVGHGLVFRQWLQXLGDGVHYDQDEULHQGR
SRU GLYHUVDV FDXVDV (Q DOJXQRV FDVRV SRU DFRPRGDFLyQ GHO PDFL]R URFRVR D XQD QXHYD
VLWXDFLyQ WHQVLRQDO SURGXFLGD SRU HMHPSOR SRU FUHHS URFRVR WRSSOLQJ &DVWHOR GD )XUQD
GHUUXPEDPLHQWRGHXQFDQWLOURFRVR$7UDSD2&LEURRSRUXQPRYLPLHQWRWHFWyQLFRTXH
DIHFWHQDXQDFDQWLODGRURFRVR&DER2UWHJDORSRUHOHIHFWRGHFXxDGHKLHOR%RGD*URWWRU
6XHFLD FXDQGR HO DJXD LQILOWUDGD VH FRQJHOD LQGXFLHQGR OD DSHUWXUD GH XQ PDFL]R URFRVR
SUHYLDPHQWH GLDFODVDGR 0LHQWUDV QR VH SURGXFH OD DSHUWXUD GH ODV GLVFRQWLQXLGDGHV \
FRQVHFXHQWHPHQWH QR VH LQLFLD OD SHQHWUDFLyQ GHO DJXD HQ HO PDFL]R HO GHVDUUROOR GH ORV
VLVWHPDV GH FDYLGDGHV WDPSRFR YD D FRPHQ]DU 3HUR XQD YH] DELHUWR HO SODQR GH
GLVFRQWLQXLGDG OD SHQHWUDFLyQ GHO DJXD HQ HO PDFL]R VHUi LQPHGLDWD \ FRQWLQXDUi PLHQWUDV
H[LVWDFLUFXODFLyQGHDJXD(QODVFXHYDVJUDQtWLFDVORVFRQGXFWRVSRUORVTXHFLUFXODHODJXD
HVWDUiQDVtSUHGHWHUPLQDGRVSRUODHVWUXFWXUDSHURQXQFDSRUODGLVROXFLyQ8QDYH]DELHUWRV
ORV FRQGXFWRV VL FRQWLQ~D SURGXFLpQGRVH HO IOXMR GH DJXD D WUDYpV GH HOORV OD HURVLyQ
VXEVLJXLHQWH VH SURGXFLUi SRU OD FDUJD WUDQVSRUWDGD HQ VXVSHQVLyQ VDOWDFLyQ HWF FXDQGR HO
FDXGDOGHOFXUVRGUHQDGRDWUDYpVGHODFXHYDHVPX\JUDQGH\VHSURGXFHDJUDQYHORFLGDG
$OEDUHOORV 3HUR OD QRUPD KDELWXDO HV TXH ODV FXHYDV VLUYDQ GH GHVDJH GH FXUVRV SRFR
FDXGDORVRV2)ROyQ$7UDSD2&LEURRTXHQLVLTXLHUDH[LVWDXQIOXMRGHDJXDDSUHFLDEOH
&DVWHORGD)XUQD&RYDGRV0RUFHJRVDWUDYpVGHHOODV(QORVFDVRVGHUtRVFDQDOL]DGRVD
WUDYpVGHOVLVWHPDILVXUDOSXHGHRFXUULUTXHVHDOWHUQHQWUDPRVFRUWRVGRQGHODHURVLyQSRUHO
DJXDH[FDYDFDQDOHVHQODURFDSRWKROHDYHFHVFRQGLPHQVLRQHVPX\JUDQGHVRFDXFHVGH
FDUDFWHUtVWLFDV VLPLODUHV D ORV FRQGXFWRV LQFLVRV R YDGRVRV FRQRWURV WUDPRVGRQGH HO DJXD
DSURYHFKDSODQRVGHIUDFWXUDVRGLDFODVDVVLQDSHQDVPRGLILFDUODVXSHUILFLHRULJLQDO3RUHVWD
UD]yQHOWUD]DGRGHOFDQDOHVLUUHJXODUIRUPDQGRXQDOtQHDTXHEUDGDGLUHFWDPHQWHLQIOXLGDSRU
OD HVWUXFWXUD GHOPDFL]R URFRVR R GH ORV EORTXHV URFRVRV FDtGRV DO FDXFH1RUPDOPHQWH HO
WUD]DGR GH ODV FXHYDV QR WLHQH QDGD TXH YHU FRQ OD FLUFXODFLyQ GH DJXD SXHV KD VLGR
GHWHUPLQDGRSULPHURGXUDQWHHOSURFHVRGHLQWUXVLyQGHODURFD\GHVSXpVSRUORVSURFHVRVGH
YHUWLHQWHTXHKDQGDGR OXJDUDOGHVSUHQGLPLHQWRGHEORTXHVTXHKDQ UHOOHQDGRHO IRQGRGHO
YDOOHVHSXOWDQGRHOFDQDOFRQHVSHVRUGHEORTXHVGHDYHFHVGHFHQDVGHPHWURVGHHVSHVRUTXH
IRUPD HO WHFKR \ ODV SDUHGHV GH ODV FXHYDV 3RU WRGDV HVWDV UD]RQHV ORV VLVWHPDV HQGR
SVHXGRFiUVWLFRV SUHVHQWDQ XQD JUDQ IUDJPHQWDFLyQ GHO HVSDFLR LQWHUQR SRU OR TXH OD
GHWHUPLQDFLyQGHOPLFURFOLPDH[LVWHQWHHQHOODVHVXQSUREOHPDH[WUHPDGDPHQWHFRPSOHMR$
OD LUUHJXODULGDG GH VX WUD]DGR HQ SODQWD \ GH ODV VHFFLRQHV WUDQVYHUVDOHV \ ORQJLWXGLQDOHV
DVRFLDGDV VH DxDGH WDPELpQ OD H[LVWHQFLD GH WUDPRV DLVODGRV GHO H[WHULRU HQ VROXFLyQ GH
FRQWLQXLGDG FRQ RWURV TXH SUHVHQWDQ QXPHURVDV YHQWDQDV TXH FRPXQLFDQ HO LQWHULRU FRQ OD
VXSHUILFLHORTXHSHUPLWHQODHQWUDGDGHOX]FDORUDJXDHWF0LHQWUDVTXHHQORVVLVWHPDVGH
FDYLGDGHV NiUVWLFDV OD FLUFXODFLyQ GHO DJXD DEDQGRQD ORV QLYHOHV VXSHULRUHV \ VH YD
FRQFHQWUDQGRHQORVQLYHOHVLQIHULRUHVPDVSUy[LPRVDOQLYHOGHEDVHDFWXDODPHGLGDTXHOD
GLVROXFLyQ OR YD SHUPLWLHQGR HQ ORV VLVWHPDV SVHXGRNiUVWLFRV HV SRVLEOH OD FLUFXODFLyQ GHO
DJXDDPXOWLQLYHOFRLQFLGLHQGRFRQORVPRPHQWRVGHJUDQGHVDYHQLGDVDXQTXHHVREYLRTXH
WDPELpQH[LVWHQQLYHOHVDEDQGRQDGRVSRUHODJXDDPHGLGDTXHSURJUHVDODDSHUWXUDGHOFDQDO
DFWLYR 7RGR HVWR KDFH H[WUHPDGDPHQWH FRPSOHMR QR VROR UHDOL]DU HO OHYDQWDPLHQWR
WRSRJUiILFRGHOPRGHORPRUIROyJLFRVLQRHVWDEOHFHUXQPRGHORGHFLUFXODFLyQGHORVDSRUWHV
GHDJXDOX]FDORUIUtRHWF 
 /DV GLILFXOWDGHV TXH HQWUDxD HVWH WUDEDMR QR VRQ SRU WDQWR FRPSDUDEOHV FRQ WDUHD
HTXLYDOHQWHHQODVFXHYDVNiUVWLFDVVVGRQGHODVFRQGLFLRQHVGHDLVODPLHQWRFRQHOH[WHULRU
VRQPHMRUHV OR TXH SHUPLWH HVWDEOHFHUPRGHORVPLFURFOLPiWLFRV GH IRUPDPiV VHQFLOOD 6LQ
HPEDUJRDSHVDUGHODFRPSOHMLGDGGHOSUREOHPDDUHVROYHU\DSDUWLUGHODQiOLVLVGHORVGDWRV
REWHQLGRVFUHHPRVKDEHUFRQVHJXLGRXQUHVXOWDGRVDWLVIDFWRULR

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
 /RVUDWLRVGHDWHQXDFLyQREWHQLGRVHQHVWHVHJXQGRFDVRVRQGHSDUDHOVLVWHPDHQ
JUDQLWRV \ GH  SDUD HO VLVWHPD NiUVWLFR &ODUDPHQWH ODV GLQiPLFDV H LQHUFLDV HQ XQDV \
RWUDVFXHYDVLQGXFLGDVRQRSRUODVGLPHQVLRQHV\HVWUXFWXUDGHODVFDYLGDGHVVRQGLIHUHQWHV
 2WURKHFKRGLIHUHQFLDOHQODVFXHYDVHQURFDVSOXWyQLFDVHVODEDMDRQXODVROXELOLGDG
GHODURFDDQWHHODJXD\TXHMXVWLILFDTXHQRH[LVWDXQGHVDUUROORGHHVSHOHRWHPDVFRPSDUDEOH
DOSURSLRHQODVFXHYDVFDOFiUHDV3RUHOFRQWUDULRVLVRQHVSHFtILFRVGHORVPHGLRVJUDQtWLFRV
VXEWHUUiQHRVRWURWLSRGHHVSHOHRWHPDVOLJDGRVDODDFWLYLGDGPLFURELROyJLFD6HWUDWDGHORV
ELRHVSHOHRWHPDV IRUPDGRV SRU OD LQWHUDFFLyQ GHPLFURRUJDQLVPRV FRQ HO DJXD \ TXH FRPR
KHPRVYLVWRHQHOFDStWXORVHGHVDUUROODQHQSDUHGHV WHFKR\VXHORGH ODVFXHYDVVLHPSUH
TXHVHGHQODVFRQGLFLRQHVGHKXPHGDGHLOXPLQDFLyQDGHFXDGDV(QODVFXHYDVGHVDUUROODGDV
HQ URFDV VROXEOHV DXQ H[LVWLHQGR FRQGLFLRQHV GH KXPHGDG R GH RVFXULGDG GHELGR
SUHFLVDPHQWH D OD QRWRULD VROXELOLGDG GH OD URFD ORV SURFHVRV GH GLVROXFLyQ \ SUHFLSLWDFLyQ
FDXVDQ OD IRUPDFLyQ GH JUDQGHV YRO~PHQHV GH HVSHOHRWHPDV GHELGR D SURFHVRV SXUDPHQWH
TXtPLFRVTXHDGHPiVVH UHODFLRQDQGLUHFWDPHQWHFRQ ODFRQVWUXFFLyQGHOFRQGXFWR\FRQ OD
IRUPDFLyQ GH RWUR WLSR GH GHSyVLWRV DVRFLDGRV D OD GLQiPLFD GHO DJXD HQ OD FXHYD ORV
HVSHOHRWHPDV VV (Q HVWRV FDVRV HO SDSHO GH ORV RUJDQLVPRV ELROyJLFRV R QR H[LVWH R HVWi
VXERUGLQDGR D ORV SURFHVRV TXtPLFRV R ItVLFRV GH IRUPDFLyQ GH VHGLPHQWRV /RV
ELRHVSHOHRWHPDV WtSLFRV GH FXHYDV JUDQtWLFDV QR IRUPDQ DFXPXODFLRQHV FXDQWLWDWLYDPHQWH
LPSRUWDQWHV \ VRQ LUUHOHYDQWHV YROXPpWULFDPHQWH FXDQGR VH FRPSDUDQ FRQ ORV SURFHVRV
HURVLYRVFDUDFWHUtVWLFRVGHODVFXHYDVJUDQtWLFDV6LQHPEDUJRVLKDFHPRVVXYDORUDFLyQGHVGH
XQ SXQWR GH YLVWD PLFURFOLPiWLFR VRQ LQGLFDWLYRV GHO UpJLPHQ GH HQWUDGD GHO DJXD HQ HO
VLVWHPD6HSXHGHDVHJXUDUTXHORVELRHVSHOHRWHPDVVRQLQFRPSDWLEOHVFRQIOXMRVGHDJXDGH
JUDQYROXPHQRGHJUDQYHORFLGDG3RUHOFRQWUDULRVRORHVWiQSUHVHQWHVHQORVFDVRVGHFXHYDV
JUDQtWLFDVGRQGHHOLQJUHVRGHODJXDHQODFXHYDVHKDFHDYHORFLGDGHVH[WUHPDGDPHQWHOHQWDV
&DVWHORGD)XUQDRDOPHQRVVHDVRFtDQD ODV]RQDVGH ODFXHYDGRQGHHOPRYLPLHQWRGHO
DJXDHVOHQWRDXQTXHSXHGHRFXUULUTXHHQRWUDV]RQDVGHODFXHYD$7UDSDHOPRYLPLHQWR
GHODJXDVHDXQIOXMRPX\HQpUJLFR3HURFRPRUHJODJHQHUDOSXHGHGHFLUVHTXHHURVLyQSRUHO
DJXD\IRUPDFLyQGHELRHVSHOHWHPDVVRQH[FOX\HQWHV$OEDUHOORV
 6HSUHWHQGHFDUDFWHUL]DUHOPLFURFOLPDVXEWHUUiQHRGHORVJUDQGHVVLVWHPDVGHEORTXHV
HQURFDVSOXWyQLFDV$PRGRGHUHVXPHQGHORVFDStWXORVSUHYLRVHVWRVVLVWHPDVGHFDYLGDGHV
SRGHPRVFDUDFWHUL]DUORVFRPR
x $FXPXODFLyQGHEORTXHVGHGLYHUVR WDPDxRELHQVREUHHOVXEVWUDWRELHQUHOOHQDQGR
XQDILVXUDRIRUPDHVWUXFWXUDOSUHH[LVWHQWH
x 5HG GH KXHFRV WUDQVLWDEOHV R QR WUDQVLWDEOHV SRU HO VHU KXPDQR LQWHUFRQHFWDGRV D
PRGRGHSDVDMH\FRQGXFWR
x /DDFXPXODFLyQGHEORTXHVSXHGHVXSHUDUORVPGHHVSHVRU
x 3XHGH H[LVWLU FLUFXODFLyQ DFWLYD GH DJXD D WUDYpV GH OD HVWUXFWXUD GH EORTXHV
JHQHUDOPHQWHHQFRQWDFWRFRQHOVXEVWUDWR
x 6REUHHOFXUVRGHDJXDSXHGHQH[LVWLUSDOHRQLYHOHVQLYHOHVLQDFWLYRVKLGUiXOLFDPHQWH
\ TXH FRQVHUYDQ WUD]DV GH OD FLUFXODFLyQ GH DJXD FRPR IRUPDV GH HURVLyQ \
GHSRVLFLRQDOHV \ QHRSDVDMHV SDVDMHV HVWUXFWXUDOHV RULJLQDGRV SRU OD URWXUD GH
EORTXHVRDSHUWXUDGHILVXUDVVLQWUD]DVGHDFWLYLGDGKLGUiXOLFD
x /DFLUFXODFLyQGHDJXDWLHQHWUHVWLSRVGHRULJHQ
Օ  3RUGUHQDMH WRWDORSDUFLDOGHXQFXUVRVXSHUILFLDO(O VLVWHPDSUHVHQWDDVtXQRR
YDULRV VXPLGHURV SHUPDQHQWHV XQR R YDULRV VXPLGHURV HVWDFLRQDOHV \ XQD
VXUJHQFLD


Օ  3RUPDQDQWLDOHVLQWHUQRV(OVLVWHPDQRSUHVHQWDVXPLGHURSHURVLVXUJHQFLD
Օ  (QWUDGDGHDJXDGHOOXYLDDWUDYpVGHORVHVSDFLRVHQWUHEORTXHV
 6XSHUILFLDOPHQWH ORV VLVWHPDV HVWXGLDGRV UDUDPHQWH SUHVHQWDQ VXHOR FRQ ERVTXH
GHVDUUROODGR \ TXH RFXOWHQ OD HVWUXFWXUD GH EORTXHV (O VHJXLPLHQWR GH ODV IRWRV GHO YXHOR
$PHULFDQRDVtFRPRODVVHFXHQFLDVGHRUWRIRWRJUDItDVGHVGHLQGLFDQTXH
ODPD\RUtDGHORVVLVWHPDVQRKDQSRVHtGRXQDFREHUWXUDGHERVTXH6RODPHQWHORVVLVWHPDV
JUDQtWLFRV GH 2 )ROyQ 9LJR $ 3RUWHOLxD 9LJR \ $GHJKDV &DUEDOOLxR HQ YDJXDGDV
UHODWLYDPHQWH FHUUDGDV KDQ GHVDUUROODGR VXHOR SDUFLDO HQFLPD GH SDUWH GH OD HVWUXFWXUD GH
EORTXHV /RV UHVWDQWHV VLVWHPDV HVWXGLDGRV FRPR$ &XQFKRVD $OGiQ $OEDUHOORV $YLyQ
&LEUR 2 3LQGR $ )XUQD 9DOHQoD3RUWXJDO $7UDSD 7XL  /DV 3RWUDV 0RQWHKHUPRVR
SUHVHQWDQEORTXHVUHODWLYDPHQWHGHVQXGRV\VLQFREHUWXUDYHJHWDO
 'DGD VX HVWUXFWXUD DELHUWD OD GLQiPLFD FOLPiWLFD WpUPLFD SVLFRPpWULFD HWF VH
SUHVXPHGLIHUHQWHGH ODGHVFULWDSDUDVLVWHPDVNiUVWLFRV3UHVXQFLyQTXHYHPRVUHIOHMDGDHQ
ORVUHJLVWURVKRUDULRVPRVWUDGRVHQODILJXUD
 (Q]RQDVNiUVWLFDVPXFKDVFXHYDVSUHVHQWDQWHPSHUDWXUDHVWDEOHDORODUJRGHODxRHQ
VHFFLRQHV DOHMDGDV GH ODV HQWUDGDV 0225( $XQTXH HO FRQFHSWR GH HVWDELOLGDG HV
UHODWLYRDOJXQRVDXWRUHV UHIHUHQFtDQDPSOLWXGHVGHRVFLODFLyQ WpUPLFD VREUH OD WHPSHUDWXUD
PHGLD GH PHQRV GH & D OR ODUJR GHO DxR '20,1*8(=9,//$5 HW DO  
1XPHURVRV WUDEDMRV UHODFLRQDQ OD WHPSHUDWXUD GHO DLUH GH OD FDYLGDG FRQ OR OD 6$7 PHDQ
DQQXDO VXUIDFH DWPRVSKHUH WHPSHUDWXUH 60(5'21 HW DO   7KH DYHUDJH DLU
WHPSRIDFDYHGHSHQGVHQWLUHO\RQLWVORFDWLRQ*HQHUDOO\WKHWHPSRIDFDYHLVDSSUR[LPDWHO\
WKH DYHUDJH DQQXDO VXUIDFH WHPS RQ WKH UHJLRQ LQ ZKLFK LV ORFDWHG )586+285 
3$/0(5   $XQTXH WDPELpQ 2EVHUYDWLRQV GHPRQVWUDWH KRZHYHU WKDW DLU
FXUUHQWV DQG VWUHDPV HQWHULQJ WKH FDYH PD\ SURIRXQGO\ PRGLI\ DFWXDO
WHPSHUDWXUH)586+285SS
 /DPD\RUtDGHORVHVWXGLRVTXHFRUUHODFLRQDQ6$7FRQODWHPSHUDWXUDGHODFDYLGDGQR
GHVFULEHQ ORV PHFDQLVPRV GH WUDQVPLVLyQ GHO FDORU '20,1*8(=9,//$5 
FHQWUiQGRVHFDVLH[FOXVLYDPHQWHHQORVSURFHVRVGHGLIXVLYLGDGWpUPLFDFRQGXFFLyQDWUDYpV
GHXQVyOLGR
 /RV VLVWHPDVNiUVWLFRV VRQSURIXQGRV\GHJUDQGHVGLPHQVLRQHVDEDUFDQGRHOJUXSR
GH ODV PHVR \ PHJDIRUPDV PLHQWUDV TXH ORV VLVWHPDV GH EORTXHV VRQ IRUPDFLRQHV
UHODWLYDPHQWHVXSHUILFLDOHVLQFOXLGDVHQWUHODVPLFUR\ODVPHVRIRUPDV
 /DV GLIHUHQFLDV GHVFULWDV HQWUH VLVWHPDV NiUVWLFRV VV \ ORV VLVWHPDV GH EORTXHV HQ
JUDQLWRV FRQOOHYD HO HQIRUFDU HO WUDEDMR GH LQYHVWLJDFLyQ FRQ XQD SHUVSHFWLYD GLIHUHQWH D OD
SODQWHDGDHQODELEOLRJUDItDNiUVWLFDFLWDGD(OWUDEDMRVHHVWUXFWXUDGHODVLJXLHQWHPDQHUD
 5HYLVDU OD ELEOLRJUDItD SDUD GHWHUPLQDU \ FRQFUHWDU ODV SRWHQFLDOHV PHFDQLVPRV \
SURFHVRVTXHSXHGHQLQWHUYHQLUHQODGLQiPLFDWpUPLFD\PLFURFOLPiWLFDVXEWHUUiQHD
 (VWDEOHFHUXQDUHGGHPHGLGDHQGLIHUHQWHVFXHYDVFRQXQDIUHFXHQFLDGHPXHVWUHROR
VXILFLHQWHPHQWHUHSUHVHQWDWLYDFRPRSDUDGLVSRQHUGHREVHUYDFLRQHVGHDOWDUHVROXFLyQ
TXH SHUPLWDQ DQDOL]DU ODV YDULDEOHV FOLPiWLFDV VXV YDULDFLRQHV D GLIHUHQWHV HVFDODV
WHPSRUDOHV
 ([WHUQDPHQWH GLVSRQHPRV GH OD LQIRUPDFLyQ GH ODV HVWDFLRQHV PHWHRUROyJLFDV R
DJURPHWHRUROyJLFDVPiVSUy[LPDVD ODV FDYLGDGHVHOHJLGDV$SULRUL HVWDV HVWDFLRQHV
SXHGHQSURSRUFLRQDUGDWRVGHDOWDUHVROXFLyQGHVGHYDORUHVGLH]PLQXWDOHVDYDORUHV
PHGLRVKRUDULRV\YDORUHVPHGLRVGLDULRVDVtFRPRHVWDGtVWLFDVGHULYDGDV(QHVWDIDVH
GHOWUDEDMRVHVHOHFFLRQDUiQODVHVWDFLRQHVGHUHIHUHQFLDDXVDUHQWRGRHOHVWXGLR6H
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
 /RVUDWLRVGHDWHQXDFLyQREWHQLGRVHQHVWHVHJXQGRFDVRVRQGHSDUDHOVLVWHPDHQ
JUDQLWRV \ GH  SDUD HO VLVWHPD NiUVWLFR &ODUDPHQWH ODV GLQiPLFDV H LQHUFLDV HQ XQDV \
RWUDVFXHYDVLQGXFLGDVRQRSRUODVGLPHQVLRQHV\HVWUXFWXUDGHODVFDYLGDGHVVRQGLIHUHQWHV
 2WURKHFKRGLIHUHQFLDOHQODVFXHYDVHQURFDVSOXWyQLFDVHVODEDMDRQXODVROXELOLGDG
GHODURFDDQWHHODJXD\TXHMXVWLILFDTXHQRH[LVWDXQGHVDUUROORGHHVSHOHRWHPDVFRPSDUDEOH
DOSURSLRHQODVFXHYDVFDOFiUHDV3RUHOFRQWUDULRVLVRQHVSHFtILFRVGHORVPHGLRVJUDQtWLFRV
VXEWHUUiQHRVRWURWLSRGHHVSHOHRWHPDVOLJDGRVDODDFWLYLGDGPLFURELROyJLFD6HWUDWDGHORV
ELRHVSHOHRWHPDV IRUPDGRV SRU OD LQWHUDFFLyQ GHPLFURRUJDQLVPRV FRQ HO DJXD \ TXH FRPR
KHPRVYLVWRHQHOFDStWXORVHGHVDUUROODQHQSDUHGHV WHFKR\VXHORGH ODVFXHYDVVLHPSUH
TXHVHGHQODVFRQGLFLRQHVGHKXPHGDGHLOXPLQDFLyQDGHFXDGDV(QODVFXHYDVGHVDUUROODGDV
HQ URFDV VROXEOHV DXQ H[LVWLHQGR FRQGLFLRQHV GH KXPHGDG R GH RVFXULGDG GHELGR
SUHFLVDPHQWH D OD QRWRULD VROXELOLGDG GH OD URFD ORV SURFHVRV GH GLVROXFLyQ \ SUHFLSLWDFLyQ
FDXVDQ OD IRUPDFLyQ GH JUDQGHV YRO~PHQHV GH HVSHOHRWHPDV GHELGR D SURFHVRV SXUDPHQWH
TXtPLFRVTXHDGHPiVVH UHODFLRQDQGLUHFWDPHQWHFRQ ODFRQVWUXFFLyQGHOFRQGXFWR\FRQ OD
IRUPDFLyQ GH RWUR WLSR GH GHSyVLWRV DVRFLDGRV D OD GLQiPLFD GHO DJXD HQ OD FXHYD ORV
HVSHOHRWHPDV VV (Q HVWRV FDVRV HO SDSHO GH ORV RUJDQLVPRV ELROyJLFRV R QR H[LVWH R HVWi
VXERUGLQDGR D ORV SURFHVRV TXtPLFRV R ItVLFRV GH IRUPDFLyQ GH VHGLPHQWRV /RV
ELRHVSHOHRWHPDV WtSLFRV GH FXHYDV JUDQtWLFDV QR IRUPDQ DFXPXODFLRQHV FXDQWLWDWLYDPHQWH
LPSRUWDQWHV \ VRQ LUUHOHYDQWHV YROXPpWULFDPHQWH FXDQGR VH FRPSDUDQ FRQ ORV SURFHVRV
HURVLYRVFDUDFWHUtVWLFRVGHODVFXHYDVJUDQtWLFDV6LQHPEDUJRVLKDFHPRVVXYDORUDFLyQGHVGH
XQ SXQWR GH YLVWD PLFURFOLPiWLFR VRQ LQGLFDWLYRV GHO UpJLPHQ GH HQWUDGD GHO DJXD HQ HO
VLVWHPD6HSXHGHDVHJXUDUTXHORVELRHVSHOHRWHPDVVRQLQFRPSDWLEOHVFRQIOXMRVGHDJXDGH
JUDQYROXPHQRGHJUDQYHORFLGDG3RUHOFRQWUDULRVRORHVWiQSUHVHQWHVHQORVFDVRVGHFXHYDV
JUDQtWLFDVGRQGHHOLQJUHVRGHODJXDHQODFXHYDVHKDFHDYHORFLGDGHVH[WUHPDGDPHQWHOHQWDV
&DVWHORGD)XUQDRDOPHQRVVHDVRFtDQD ODV]RQDVGH ODFXHYDGRQGHHOPRYLPLHQWRGHO
DJXDHVOHQWRDXQTXHSXHGHRFXUULUTXHHQRWUDV]RQDVGHODFXHYD$7UDSDHOPRYLPLHQWR
GHODJXDVHDXQIOXMRPX\HQpUJLFR3HURFRPRUHJODJHQHUDOSXHGHGHFLUVHTXHHURVLyQSRUHO
DJXD\IRUPDFLyQGHELRHVSHOHWHPDVVRQH[FOX\HQWHV$OEDUHOORV
 6HSUHWHQGHFDUDFWHUL]DUHOPLFURFOLPDVXEWHUUiQHRGHORVJUDQGHVVLVWHPDVGHEORTXHV
HQURFDVSOXWyQLFDV$PRGRGHUHVXPHQGHORVFDStWXORVSUHYLRVHVWRVVLVWHPDVGHFDYLGDGHV
SRGHPRVFDUDFWHUL]DUORVFRPR
x $FXPXODFLyQGHEORTXHVGHGLYHUVR WDPDxRELHQVREUHHOVXEVWUDWRELHQUHOOHQDQGR
XQDILVXUDRIRUPDHVWUXFWXUDOSUHH[LVWHQWH
x 5HG GH KXHFRV WUDQVLWDEOHV R QR WUDQVLWDEOHV SRU HO VHU KXPDQR LQWHUFRQHFWDGRV D
PRGRGHSDVDMH\FRQGXFWR
x /DDFXPXODFLyQGHEORTXHVSXHGHVXSHUDUORVPGHHVSHVRU
x 3XHGH H[LVWLU FLUFXODFLyQ DFWLYD GH DJXD D WUDYpV GH OD HVWUXFWXUD GH EORTXHV
JHQHUDOPHQWHHQFRQWDFWRFRQHOVXEVWUDWR
x 6REUHHOFXUVRGHDJXDSXHGHQH[LVWLUSDOHRQLYHOHVQLYHOHVLQDFWLYRVKLGUiXOLFDPHQWH
\ TXH FRQVHUYDQ WUD]DV GH OD FLUFXODFLyQ GH DJXD FRPR IRUPDV GH HURVLyQ \
GHSRVLFLRQDOHV \ QHRSDVDMHV SDVDMHV HVWUXFWXUDOHV RULJLQDGRV SRU OD URWXUD GH
EORTXHVRDSHUWXUDGHILVXUDVVLQWUD]DVGHDFWLYLGDGKLGUiXOLFD
x /DFLUFXODFLyQGHDJXDWLHQHWUHVWLSRVGHRULJHQ
Օ  3RUGUHQDMH WRWDORSDUFLDOGHXQFXUVRVXSHUILFLDO(O VLVWHPDSUHVHQWDDVtXQRR
YDULRV VXPLGHURV SHUPDQHQWHV XQR R YDULRV VXPLGHURV HVWDFLRQDOHV \ XQD
VXUJHQFLD


Օ  3RUPDQDQWLDOHVLQWHUQRV(OVLVWHPDQRSUHVHQWDVXPLGHURSHURVLVXUJHQFLD
Օ  (QWUDGDGHDJXDGHOOXYLDDWUDYpVGHORVHVSDFLRVHQWUHEORTXHV
 6XSHUILFLDOPHQWH ORV VLVWHPDV HVWXGLDGRV UDUDPHQWH SUHVHQWDQ VXHOR FRQ ERVTXH
GHVDUUROODGR \ TXH RFXOWHQ OD HVWUXFWXUD GH EORTXHV (O VHJXLPLHQWR GH ODV IRWRV GHO YXHOR
$PHULFDQRDVtFRPRODVVHFXHQFLDVGHRUWRIRWRJUDItDVGHVGHLQGLFDQTXH
ODPD\RUtDGHORVVLVWHPDVQRKDQSRVHtGRXQDFREHUWXUDGHERVTXH6RODPHQWHORVVLVWHPDV
JUDQtWLFRV GH 2 )ROyQ 9LJR $ 3RUWHOLxD 9LJR \ $GHJKDV &DUEDOOLxR HQ YDJXDGDV
UHODWLYDPHQWH FHUUDGDV KDQ GHVDUUROODGR VXHOR SDUFLDO HQFLPD GH SDUWH GH OD HVWUXFWXUD GH
EORTXHV /RV UHVWDQWHV VLVWHPDV HVWXGLDGRV FRPR$ &XQFKRVD $OGiQ $OEDUHOORV $YLyQ
&LEUR 2 3LQGR $ )XUQD 9DOHQoD3RUWXJDO $7UDSD 7XL  /DV 3RWUDV 0RQWHKHUPRVR
SUHVHQWDQEORTXHVUHODWLYDPHQWHGHVQXGRV\VLQFREHUWXUDYHJHWDO
 'DGD VX HVWUXFWXUD DELHUWD OD GLQiPLFD FOLPiWLFD WpUPLFD SVLFRPpWULFD HWF VH
SUHVXPHGLIHUHQWHGH ODGHVFULWDSDUDVLVWHPDVNiUVWLFRV3UHVXQFLyQTXHYHPRVUHIOHMDGDHQ
ORVUHJLVWURVKRUDULRVPRVWUDGRVHQODILJXUD
 (Q]RQDVNiUVWLFDVPXFKDVFXHYDVSUHVHQWDQWHPSHUDWXUDHVWDEOHDORODUJRGHODxRHQ
VHFFLRQHV DOHMDGDV GH ODV HQWUDGDV 0225( $XQTXH HO FRQFHSWR GH HVWDELOLGDG HV
UHODWLYRDOJXQRVDXWRUHV UHIHUHQFtDQDPSOLWXGHVGHRVFLODFLyQ WpUPLFD VREUH OD WHPSHUDWXUD
PHGLD GH PHQRV GH & D OR ODUJR GHO DxR '20,1*8(=9,//$5 HW DO  
1XPHURVRV WUDEDMRV UHODFLRQDQ OD WHPSHUDWXUD GHO DLUH GH OD FDYLGDG FRQ OR OD 6$7 PHDQ
DQQXDO VXUIDFH DWPRVSKHUH WHPSHUDWXUH 60(5'21 HW DO   7KH DYHUDJH DLU
WHPSRIDFDYHGHSHQGVHQWLUHO\RQLWVORFDWLRQ*HQHUDOO\WKHWHPSRIDFDYHLVDSSUR[LPDWHO\
WKH DYHUDJH DQQXDO VXUIDFH WHPS RQ WKH UHJLRQ LQ ZKLFK LV ORFDWHG )586+285 
3$/0(5   $XQTXH WDPELpQ 2EVHUYDWLRQV GHPRQVWUDWH KRZHYHU WKDW DLU
FXUUHQWV DQG VWUHDPV HQWHULQJ WKH FDYH PD\ SURIRXQGO\ PRGLI\ DFWXDO
WHPSHUDWXUH)586+285SS
 /DPD\RUtDGHORVHVWXGLRVTXHFRUUHODFLRQDQ6$7FRQODWHPSHUDWXUDGHODFDYLGDGQR
GHVFULEHQ ORV PHFDQLVPRV GH WUDQVPLVLyQ GHO FDORU '20,1*8(=9,//$5 
FHQWUiQGRVHFDVLH[FOXVLYDPHQWHHQORVSURFHVRVGHGLIXVLYLGDGWpUPLFDFRQGXFFLyQDWUDYpV
GHXQVyOLGR
 /RV VLVWHPDVNiUVWLFRV VRQSURIXQGRV\GHJUDQGHVGLPHQVLRQHVDEDUFDQGRHOJUXSR
GH ODV PHVR \ PHJDIRUPDV PLHQWUDV TXH ORV VLVWHPDV GH EORTXHV VRQ IRUPDFLRQHV
UHODWLYDPHQWHVXSHUILFLDOHVLQFOXLGDVHQWUHODVPLFUR\ODVPHVRIRUPDV
 /DV GLIHUHQFLDV GHVFULWDV HQWUH VLVWHPDV NiUVWLFRV VV \ ORV VLVWHPDV GH EORTXHV HQ
JUDQLWRV FRQOOHYD HO HQIRUFDU HO WUDEDMR GH LQYHVWLJDFLyQ FRQ XQD SHUVSHFWLYD GLIHUHQWH D OD
SODQWHDGDHQODELEOLRJUDItDNiUVWLFDFLWDGD(OWUDEDMRVHHVWUXFWXUDGHODVLJXLHQWHPDQHUD
 5HYLVDU OD ELEOLRJUDItD SDUD GHWHUPLQDU \ FRQFUHWDU ODV SRWHQFLDOHV PHFDQLVPRV \
SURFHVRVTXHSXHGHQLQWHUYHQLUHQODGLQiPLFDWpUPLFD\PLFURFOLPiWLFDVXEWHUUiQHD
 (VWDEOHFHUXQDUHGGHPHGLGDHQGLIHUHQWHVFXHYDVFRQXQDIUHFXHQFLDGHPXHVWUHROR
VXILFLHQWHPHQWHUHSUHVHQWDWLYDFRPRSDUDGLVSRQHUGHREVHUYDFLRQHVGHDOWDUHVROXFLyQ
TXH SHUPLWDQ DQDOL]DU ODV YDULDEOHV FOLPiWLFDV VXV YDULDFLRQHV D GLIHUHQWHV HVFDODV
WHPSRUDOHV
 ([WHUQDPHQWH GLVSRQHPRV GH OD LQIRUPDFLyQ GH ODV HVWDFLRQHV PHWHRUROyJLFDV R
DJURPHWHRUROyJLFDVPiVSUy[LPDVD ODV FDYLGDGHVHOHJLGDV$SULRUL HVWDV HVWDFLRQHV
SXHGHQSURSRUFLRQDUGDWRVGHDOWDUHVROXFLyQGHVGHYDORUHVGLH]PLQXWDOHVDYDORUHV
PHGLRVKRUDULRV\YDORUHVPHGLRVGLDULRVDVtFRPRHVWDGtVWLFDVGHULYDGDV(QHVWDIDVH
GHOWUDEDMRVHVHOHFFLRQDUiQODVHVWDFLRQHVGHUHIHUHQFLDDXVDUHQWRGRHOHVWXGLR6H
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
WHQGUiQ HQ FXHQWD IDFWRUHV JHRJUiILFRV GLVWDQFLD \ FRQILJXUDFLyQ GHO WHUUHQR
UHVROXFLyQSHULRGLFLGDGGHPXHVWUHRFRPSDWLEOHFRQORVGDWRVHQUHJLVWURGHQWURGH
OD UHG VXEWHUUiQHD FRQWLQXLGDG  GH ORV UHJLVWURV HQ HO WLHPSR DQWLJHGDG GH ORV
UHJLVWURVKLVWyULFRVDPSOLRV\VREUHWRGRODGLVSRQLELOLGDGGHGDWRVVtQFURQRVFRQORV
GHODUHGVXEWHUUiQHD
 'LQiPLFDWHUPRKLJURPpWULFDGHODLUHGHODFDYLGDG
 'HWHUPLQDU ORV IDFWRUHV R SURFHVRV TXH WLHQHQ XQD PD\RU LQIOXHQFLD HQ OD
PLFURFOLPDWRORJtDGHODFDYLGDG(QHVWDIDVHVHSUHWHQGHFRPSUREDUODFRUUHODFLyQ
RDFRSODPLHQWRHQWUHYDULDEOHVFOLPiWLFDVH[WHUQDV\VXEWHUUiQHDVFRQHOREMHWRGH
GLVFULPLQDUTXpHOHPHQWRVHMHUFHQXQHVSHFLDOLPSDFWRHQHOPHGLRVXEWHUUiQHRD
ODUJR SOD]R (VWH DQiOLVLV SUHWHQGH GHWHUPLQDU OD UHODFLyQ FDXVDHIHFWR HQWUH ODV
VHULHV FRQFUHWDU VX UHODFLyQGHDPSOLWXGHV\HQFODYDPLHQWRGH IDVH6H WUDWDSRU
WDQWR GH VHSDUDU ORV DJHQWHV R YDULDEOHV YDULDFLRQHV HQ ODV FRQGLFLRQHV TXH
VRODPHQWH JHQHUDQ DOWHUDFLRQHV SXQWXDOHV FRQ SRFD GXUDFLyQ HQ HO GRPLQLR
WHPSRUDOGHORVDJHQWHVRYDULDEOHVFX\DDOWHUDFLyQVHSURSDJDHQHOWLHPSR\TXH
SRUWDQWRWLHQHQXQDHVSHFLDOLPSRUWDQFLDHQODPLFURFOLPDWRORJtDGHODFXHYD
 'LQiPLFD PLFURFOLPDWROyJLFD VXEWHUUiQHD GH ODV YDULDEOHV VLJQLILFDWLYDV
$FRSODPLHQWRHQWUH ORV UHJLVWURVH[WHUQRV\VXEWHUUiQHRVHQHOGRPLQLR WHPSRUDO
GHOUHJLVWURVXEWHUUiQHR2EWHQFLyQGHORVSDUiPHWURVGHFRUUHODFLyQDFRSODPLHQWR
([WHQVLyQGHOPRGHORDORVKLVWyULFRVGHODVHVWDFLRQHVH[WHUQDV5HJHQHUDFLyQGH
VHULHVWHPSRUDOHVGLVWRUVLRQDGDVRLQFRPSOHWDV
 'LQiPLFD WpUPLFDGH OD FDYLGDG&RQRFLGD ODGLQiPLFD WpUPLFDR WHUPRKLJURPpWULFD
GHO DLUH \ WHQLHQGR HQ FXHQWD TXH OD HQHUJtD DSRUWDGD SRU OD UDGLDFLyQ VRODU
SUHFLSLWDFLRQHV \ RWURV HIHFWRV DWPRVIpULFRV HV WUDQVIHULGD GLDULDPHQWH D \ GHVGH OD
VXSHUILFLH GH OD WLHUUD KDFLD HO LQWHULRU GHO PDFL]R SURGXFLpQGRVH XQ HTXLOLEULR
WpUPLFRVHSUHWHQGHUHVROYHUODHFXDFLyQELGLPHQVLRQDOGHOFDORUSDUDWUDWDUGHHVWLPDU
ODWHPSHUDWXUDGHHTXLOLEURHQODVSDUHGHVGHXQDVHFFLyQWUDQVYHUVDOGHODFXHYDDOR
ODUJR GHO WLHPSR 2EWHQLGD GLFKD WHPSHUDWXUD \ GLQiPLFD VH DQDOL]DUiQ SURFHVRV
FRQFXUUHQWHVGHWUDQVIHUHQFLDGHPDVD\HQHUJtD&LFORVGHFRQGHQVDFLyQKXPHFWDFLyQ
GHGHSyVLWRVFLFORVGHGHVHFDFLyQHWF
 $YDQFH KDFLD XQPRGHOR UHJUHVLYR VXSXHVWD GLQiPLFD LQYDULDQWH0LFURFOLPD HQ ODV
FDYLGDGHV GXUDQWH VXV HYHQWRV SULQFLSDOHV 2FXSDFLRQHV DQWUySLFDV \ GHVDUUROOR GH
JUDQGHVIRUPDVGHSRVLFLRQDOHV
 'LQiPLFDGHODLUHDDOWDV IUHFXHQFLDV$QiOLVLVGH ORV UHJLVWURVKRUDULRVREWHQLGRVHQ
ODVFDYLGDGHV
 )OXMRVGHDJXDHLQWHUFDPELRGHFDORU&XUVRVVXEWHUUiQHRV

 (OIOXMRJUDPDGHOSURFHVRVHJXLGRVHGHWDOODHQODILJXUD

'LQiPLFDWpUPLFDVXEWHUUiQHD5HYLVLyQGHPHFDQLVPRV\SURFHVRV
 /DWHPSHUDWXUDVXEWHUUiQHDHQWLpQGDVHGHODLUHGHODFXHYD\GHODVSDUHGHV\OtPLWHV
GH OD FDYLGDG GHSHQGHUi GHO EDODQFH WpUPLFR HQWUH HO FDORU FHGLGR \ DEVRUELGR SRU ORV
HOHPHQWRVSUHVHQWHVHQODPLVPD
 1RVHKDQORFDOL]DGRHVWXGLRVHVSHFtILFRVUHODWLYRVD ODGLQiPLFDPLFURFOLPDWROyJLFD
HQHVWHWLSRGHFDYLGDGHV






)LJXUD  )OXMRJUDPD SDUD HO GHVDUUROOR GH ORV GLIHUHQWHV PRGHORV GLQiPLFRV D SDUWLU GH YDULDEOHV H[WHUQDV
7DGP7JGP,SYGP\UHJLVWURVVXEWHUUiQHRV7FGP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
WHQGUiQ HQ FXHQWD IDFWRUHV JHRJUiILFRV GLVWDQFLD \ FRQILJXUDFLyQ GHO WHUUHQR
UHVROXFLyQSHULRGLFLGDGGHPXHVWUHRFRPSDWLEOHFRQORVGDWRVHQUHJLVWURGHQWURGH
OD UHG VXEWHUUiQHD FRQWLQXLGDG  GH ORV UHJLVWURV HQ HO WLHPSR DQWLJHGDG GH ORV
UHJLVWURVKLVWyULFRVDPSOLRV\VREUHWRGRODGLVSRQLELOLGDGGHGDWRVVtQFURQRVFRQORV
GHODUHGVXEWHUUiQHD
 'LQiPLFDWHUPRKLJURPpWULFDGHODLUHGHODFDYLGDG
 'HWHUPLQDU ORV IDFWRUHV R SURFHVRV TXH WLHQHQ XQD PD\RU LQIOXHQFLD HQ OD
PLFURFOLPDWRORJtDGHODFDYLGDG(QHVWDIDVHVHSUHWHQGHFRPSUREDUODFRUUHODFLyQ
RDFRSODPLHQWRHQWUHYDULDEOHVFOLPiWLFDVH[WHUQDV\VXEWHUUiQHDVFRQHOREMHWRGH
GLVFULPLQDUTXpHOHPHQWRVHMHUFHQXQHVSHFLDOLPSDFWRHQHOPHGLRVXEWHUUiQHRD
ODUJR SOD]R (VWH DQiOLVLV SUHWHQGH GHWHUPLQDU OD UHODFLyQ FDXVDHIHFWR HQWUH ODV
VHULHV FRQFUHWDU VX UHODFLyQGHDPSOLWXGHV\HQFODYDPLHQWRGH IDVH6H WUDWDSRU
WDQWR GH VHSDUDU ORV DJHQWHV R YDULDEOHV YDULDFLRQHV HQ ODV FRQGLFLRQHV TXH
VRODPHQWH JHQHUDQ DOWHUDFLRQHV SXQWXDOHV FRQ SRFD GXUDFLyQ HQ HO GRPLQLR
WHPSRUDOGHORVDJHQWHVRYDULDEOHVFX\DDOWHUDFLyQVHSURSDJDHQHOWLHPSR\TXH
SRUWDQWRWLHQHQXQDHVSHFLDOLPSRUWDQFLDHQODPLFURFOLPDWRORJtDGHODFXHYD
 'LQiPLFD PLFURFOLPDWROyJLFD VXEWHUUiQHD GH ODV YDULDEOHV VLJQLILFDWLYDV
$FRSODPLHQWRHQWUH ORV UHJLVWURVH[WHUQRV\VXEWHUUiQHRVHQHOGRPLQLR WHPSRUDO
GHOUHJLVWURVXEWHUUiQHR2EWHQFLyQGHORVSDUiPHWURVGHFRUUHODFLyQDFRSODPLHQWR
([WHQVLyQGHOPRGHORDORVKLVWyULFRVGHODVHVWDFLRQHVH[WHUQDV5HJHQHUDFLyQGH
VHULHVWHPSRUDOHVGLVWRUVLRQDGDVRLQFRPSOHWDV
 'LQiPLFD WpUPLFDGH OD FDYLGDG&RQRFLGD ODGLQiPLFD WpUPLFDR WHUPRKLJURPpWULFD
GHO DLUH \ WHQLHQGR HQ FXHQWD TXH OD HQHUJtD DSRUWDGD SRU OD UDGLDFLyQ VRODU
SUHFLSLWDFLRQHV \ RWURV HIHFWRV DWPRVIpULFRV HV WUDQVIHULGD GLDULDPHQWH D \ GHVGH OD
VXSHUILFLH GH OD WLHUUD KDFLD HO LQWHULRU GHO PDFL]R SURGXFLpQGRVH XQ HTXLOLEULR
WpUPLFRVHSUHWHQGHUHVROYHUODHFXDFLyQELGLPHQVLRQDOGHOFDORUSDUDWUDWDUGHHVWLPDU
ODWHPSHUDWXUDGHHTXLOLEURHQODVSDUHGHVGHXQDVHFFLyQWUDQVYHUVDOGHODFXHYDDOR
ODUJR GHO WLHPSR 2EWHQLGD GLFKD WHPSHUDWXUD \ GLQiPLFD VH DQDOL]DUiQ SURFHVRV
FRQFXUUHQWHVGHWUDQVIHUHQFLDGHPDVD\HQHUJtD&LFORVGHFRQGHQVDFLyQKXPHFWDFLyQ
GHGHSyVLWRVFLFORVGHGHVHFDFLyQHWF
 $YDQFH KDFLD XQPRGHOR UHJUHVLYR VXSXHVWD GLQiPLFD LQYDULDQWH0LFURFOLPD HQ ODV
FDYLGDGHV GXUDQWH VXV HYHQWRV SULQFLSDOHV 2FXSDFLRQHV DQWUySLFDV \ GHVDUUROOR GH
JUDQGHVIRUPDVGHSRVLFLRQDOHV
 'LQiPLFDGHODLUHDDOWDV IUHFXHQFLDV$QiOLVLVGH ORV UHJLVWURVKRUDULRVREWHQLGRVHQ
ODVFDYLGDGHV
 )OXMRVGHDJXDHLQWHUFDPELRGHFDORU&XUVRVVXEWHUUiQHRV

 (OIOXMRJUDPDGHOSURFHVRVHJXLGRVHGHWDOODHQODILJXUD

'LQiPLFDWpUPLFDVXEWHUUiQHD5HYLVLyQGHPHFDQLVPRV\SURFHVRV
 /DWHPSHUDWXUDVXEWHUUiQHDHQWLpQGDVHGHODLUHGHODFXHYD\GHODVSDUHGHV\OtPLWHV
GH OD FDYLGDG GHSHQGHUi GHO EDODQFH WpUPLFR HQWUH HO FDORU FHGLGR \ DEVRUELGR SRU ORV
HOHPHQWRVSUHVHQWHVHQODPLVPD
 1RVHKDQORFDOL]DGRHVWXGLRVHVSHFtILFRVUHODWLYRVD ODGLQiPLFDPLFURFOLPDWROyJLFD
HQHVWHWLSRGHFDYLGDGHV






)LJXUD  )OXMRJUDPD SDUD HO GHVDUUROOR GH ORV GLIHUHQWHV PRGHORV GLQiPLFRV D SDUWLU GH YDULDEOHV H[WHUQDV
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
 5HFLHQWHPHQWH%$8(5HWDO SUHVHQWDQXQ UHVXPHQGHPHGLFLRQHVSXQWXDOHV
GH UDGyQ UHJLVWUR FRQ GRVtPHWURV &2 WHPSHUDWXUD \ UDGLDFLyQ JDPPD HQ HO VLVWHPD GH
*REKROR 6ZD]LODQG /RV UHVXOWDGRV SXEOLFDGRV KDVWD HO PRPHQWR QR LQFOX\HQ VHULHV
WHPSRUDOHVODUJDV
 (QUHODFLyQFRQODVFDYLGDGHVNiUVWLFDVPXFKRVGHORVWUDEDMRVFRQVXOWDGRVVHFHQWUDQ
HQ DQiOLVLV HVWDGtVWLFRV GH ORV GDWRV WHUPRKLJURPpWULFRV UHJLVWUDGRV &RPR HMHPSORV
6$1'(5621	%2851(GHWHUPLQDQODDPSOLWXGGHYDULDFLyQ\PHGLDDQXDOSDUD
GLVWLQWDVFDYLGDGHV\SDVDMHV\HVWDEOHFHQFRQFOXVLRQHV UHODWLYRVD ORVGDWRVEDVDGDVHQ ORV
SRWHQFLDOHVSURFHVRVLPSOLFDGRVHQGLFKDVYDULDFLRQHVIOXMRVGHDLUHUDGyQFRWDDEVROXWDGH
OD FDYLGDG HWF 7DPELpQ %8(&+(5  UHDOL]D XQ HVWXGLRPLFURFOLPiWLFR GH YDULDV
FDYLGDGHVDEDUFDQGRODGLVWULEXFLyQGHWHPSHUDWXUDVDORODUJRGHODVFDYLGDGHVWHPSHUDWXUDV
GHDLUH\VXHORFRQFHQWUDFLRQHVGH&2\5QUDWLRVGHLQWHUFDPELRGHDLUHHQWUHODFXHYD\
ODVXSHUILFLHEDODQFHGHKXPHGDG\GLVWULEXFLyQHVWUDWLILFDFLyQGH75+)25%(6
 %$',12DQDOL]DORVPHFDQLVPRVGHHTXLOLEULRWpUPLFR\GHLQHUFLDWpUPLFDGH
ODVFDYLGDGHV'20,1*8(=9,//$5HWDOSUHVHQWDHQODLQWURGXFFLyQXQDVtQWHVLV
VREUHODVFRQFOXVLRQHVUHODWLYDVDODGLQiPLFDWpUPLFDHQHONDUVWFRQUHIHUHQFLDVGHVGH
7DPELpQUHDOL]DXQDUHYLVLyQ WHyULFDVREUH ODVUHODFLRQHVHQWUH OD WHPSHUDWXUDGHOVXHOR\ OD
WHPSHUDWXUDGHODLUHHQFXHYD\HIHFW~DXQPRGHODGRGHODVPLVPDVEDViQGRVHHQODHFXDFLyQ
GHOFDORUGH)RXULHU\HQORVPRGHORVGHGLIXVLYLGDGWpUPLFDXQLGLPHQVLRQDOHQVyOLGRVVHPL
LQILQLWRV&$56/$:	-$(*(5
 8QD FRQFOXVLyQ JHQHUDO HV TXH OD WHPSHUDWXUD LQWHULRU GH ODV FXHYDV NiUVWLFDV HV
UHODWLYDPHQWH FRQVWDQWH D SHVDU GHO LQWHUFDPELR GH IOXLGRV DJXD \ DLUH FRQ OD DWPyVIHUD
H[WHULRU2WURDVSHFWRLPSRUWDQWHHV³7KHLUHQRUPRXVWKHUPDOFDSDFLWLHVDFWDVORZSDVVILOWHUV
ZLWK WKH FURVVLQJ IOXLGV DQG FUHDWH D GHOD\ LQ WKH SURFHVVHV RI HTXLOLEUDWLRQ DWPRVSKHUH
PRXQWDLQ´
 $GHPiV GH ORV HVWXGLRV \ WUDEDMRV H[LVWHQWHV VREUH PLFURFOLPDWRORJtD HQ VLVWHPDV
NiUVWLFRV VH KD UHYLVDGR ELEOLRJUDItD WpFQLFD UHODWLYD D LQJHQLHUtD GH PLQDV \ W~QHOHV HQ
GLYHUVDV OLWRORJtDV &RPR XQD YLVLyQ JHQHUDO ORV SURFHVRV TXH LQWHUYLHQHQ HQ HO EDODQFH
WpUPLFRGHODLUHLQWHULRUVRQ
 &DORUDSRUWDGRGHVGH OD VXSHUILFLHSRUGLIXVLYLGDG7UHVHOHPHQWRV LPSRUWDQWHVD
HYDOXDU
 'HVIDVH\DWHQXDFLyQWpUPLFDFRQODSURIXQGLGDGGHODRQGDWpUPLFDGHVXSHUILFLH
/RVPRGHORVWHyULFRV&$56/$:	-$(*(5&+$30$1SS
DQDOL]DQODFRQGXFFLyQGHOFDORUHQVyOLGRVELGLPHQVLRQDOHVVyOLGRVKRPRJpQHRV
GH GLPHQVLyQ VHPLLQILQLWD 6H LQWURGXFH HO FRQFHSWR GH GLIXVLYLGDG GHOPDWHULDO
XQLGDGHVPK RPV SURSRUFLRQDO D OD FRQGXFWLYLGDG WpUPLFD H LQYHUVDPHQWH
SURSRUFLRQDO D OD GHQVLGDG \ DO FDORU HVSHFtILFR GHO PDWHULDO +D\ QXPHURVRV
WUDEDMRVUHODWLYRVDOPRGHORItVLFRGHSURSDJDFLyQGHODVRQGDVGHFDORUHQHOVXHOR
\TXH VHKDQXWLOL]DGRSRVWHULRUPHQWHHQHO HVWXGLRGHONDUVW'(95,(6 
SURSRQHXQD VROXFLyQSDUDPHGLRVGHGLIXVLYLGDGYDULDEOH HQ HO WLHPSR \ HQ VX
LQWURGXFFLyQ UHFRSLOD ODV VROXFLRQHV SUHYLDVSODQWHDGDVSDUD OD LQWHJUDFLyQGH OD
HFXDFLyQGH)RXULHUEDMRGLYHUVDVFRQGLFLRQHVSRU6&+0,'7.g+/(5
+$85:,7=  /(77$8  3233(1',(.  67$/(<
3$66(5$7'(6,/$16HWDODPSOtDODUHYLVLyQGHOWUDEDMRGH'(
95,(6\UHDOL]DXQDFRPSDUDFLyQGHVROXFLRQHVGHGLIXVLYLGDGEDVDGDVHQPHGLRV
KRPRJpQHRV \ QR KRPRJpQHRV (Q  *$2 HW DO  VH FRPSDUDQ FLQFR
DOJRULWPRV GLIHUHQWHV SDUD UHVROYHU OD HFXDFLyQ GH GLIXVLYLGDG WpUPLFD EDMR


GLIHUHQWHV FRQGLFLRQHV GH FRQWRUQR H LQFOX\HQ XQ VH[WR PRGHOR EDVDGR HQ OD
FRQGXFFLyQFRQYHFFLyQ GH FDORU XQLGLPHQVLRQDO FRQVLGHUDQGR OD KHWHURJHQHLGDG
YHUWLFDOGHODGLIXVLYLGDGWpUPLFDHQHOVXHOR,$11(//,HWDOSURSRQHQOD
DSOLFDFLyQ GH PpWRGRV GH GLIHUHQFLDV ILQLWDV SDUD UHVROYHU HO PRGHOR GH
SURSDJDFLyQGHODVRQGDVGHFDORUHQHOVXHORLWHUDWLYDPHQWH3RURWURODGR\FRPR
H[WHQVLRQHV DO SUREOHPD SXUDPHQWH GH FRQGXFFLyQ SHUR WDPELpQ HQ EDVH D OD
HFXDFLyQGHGLIXVLyQGHOFDORU&8$'5$'2	+(51$1'(=HVWXGLDQOD
FRUUHODFLyQGHODWHPSHUDWXUDGHOVXHORPFRQODGHODLUHP7DPELpQ
60(5'21 HW DO  DQDOL]DQ ODV UHODFLRQHV GLDULDV HVWDFLRQDOHV \ DQXDOHV
HQWUH ODV WHPSHUDWXUD GHO DLUH \ GHO VXEVXHOR \ HQ 60(5'21	 67,(*/,7=
VHFRPSDUDQHVWHWLSRGHUHVXOWDGRVEDMRGLIHUHQWHVFRQGLFLRQHVOtPLWHV/D
PD\RUtD GH ORV WUDEDMRV FRQVXOWDGRV *È=48(=HW DO 60(5'21HW DO
  DVXPHQ OD H[LVWHQFLD GH XQ PDWHULDO NiUVWLFR UHODWLYDPHQWH
KRPRJpQHR(QHOFDVRGHODVFDYLGDGHV\VLVWHPDVHQJUDQLWRVGyQGHODHVWUXFWXUD
GH OD FDYLGDGHVWi IRUPDGDSRUXQDPDVDGHEORTXHV DPRQWRQDGRVHQWUH ORVTXH
H[LVWHQ YDFtRV LPSRUWDQWHV UHOOHQRV JHQHUDOPHQWH GH DLUH \ PX\ UDUDPHQWH GH
DJXDDVXPLUHPRVTXHHOFRQMXQWRPDVDGHEORTXHVYDFtRUHOOHQRGHXQIOXLGR
VH SRUWD WpUPLFDPHQWH HQ FRQMXQWR  FRPR XQPDWHULDO SRURVR KRPRJpQHR VHPL
LQILQLWR ,QLFLDOPHQWH WUDWDUHPRV HO VLVWHPD VLJXLHQGR HO PRGHOR GH SDUHG PX\
JUXHVD VRPHWLGD D FDPELRV SHULyGLFRV GH ODV WHPSHUDWXUDV VXSHUILFLDOHV VHJ~Q
SURSRQH&+$30$1 SS SHUR DVXPLHQGR OD H[LVWHQFLD GH XQD GLIXVLYLGDG
HIHFWLYD TXH WUDWDUHPRV GH YLQFXODU FRQ ODV GLIXVLYLGDGHV SURSLDV GHO JUDQLWR
VRSRUWH\GHORVIOXLGRVTXHUHOOHQDQORVSURSLRVKXHFRV
 /DWHPSHUDWXUDGHODVXSHUILFLHOtPLWHGHFRQWRUQRHQODVROXFLyQGHGLIXVLYLGDG
VHUHODFLRQDFRQ6$7\FRQODYHJHWDFLyQFREHUWXUDGHOWHUUHQR08152(
/RVVLVWHPDVPRQLWRUL]DGRVHQODSUHVHQWHWHVLVFDUHFHQGHFREHUWXUDYHJHWDOYHU
FDUDFWHUL]DFLyQGHOPHGLR
 /D WHPSHUDWXUD VXSHUILFLDO GHSHQGH D VX YH] GH OD LUUDGLDFLyQ ORFDO'H DFXHUGR
FRQ9È=48(=  SS KDEUtD TXH FRQVLGHUDU ODV VLJXLHQWHV LUUDGLDFLRQHV
PHGLDVDQXDOHVHQORVVLVWHPDV
$&XQFKRVD  N:KPāGtD
2)ROyQ  N:KPāGtD
$7UDSD  N:KPāGtD
$OEDUHOORV  N:KPāGtD
2V3URIXQGRV  N:KPāGtD
7DEOD,UUDGLDFLyQGLDULDPHGLDHQODViUHDVGyQGHVHVLW~DQODVFDYLGDGHVGHDFXHUGRFRQHODWODVGHUDGLDFLyQ
VRODUGH*DOLFLD9i]TXH]

 )XHQWHVUDGLRDFWLYDVORFDOHV0&3+(5621'20,1*8(=9,//$5HWDO
/RVGDWRVGHGRVLVQ*\KREWHQLGRVHQYDULDVGHODVFDYLGDGHVHQHVWXGLRVH
KDQLQFOXLGRHQODWDEOD
 (QHUJtDJHRWpUPLFD0&3+(5621
 5DGLDFLyQWpUPLFDHPLWLGDSRUVXSHUILFLHVVHFDV0&3+(5621
 &DORU ODWHQWH DVRFLDGR D FDPELRV GH IDVH HQ PHGLRV FRQ HOHYDGDV KXPHGDGHV
UHODWLYDV0&3+(5621(5$62	38/,1$
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
 5HFLHQWHPHQWH%$8(5HWDO SUHVHQWDQXQ UHVXPHQGHPHGLFLRQHVSXQWXDOHV
GH UDGyQ UHJLVWUR FRQ GRVtPHWURV &2 WHPSHUDWXUD \ UDGLDFLyQ JDPPD HQ HO VLVWHPD GH
*REKROR 6ZD]LODQG /RV UHVXOWDGRV SXEOLFDGRV KDVWD HO PRPHQWR QR LQFOX\HQ VHULHV
WHPSRUDOHVODUJDV
 (QUHODFLyQFRQODVFDYLGDGHVNiUVWLFDVPXFKRVGHORVWUDEDMRVFRQVXOWDGRVVHFHQWUDQ
HQ DQiOLVLV HVWDGtVWLFRV GH ORV GDWRV WHUPRKLJURPpWULFRV UHJLVWUDGRV &RPR HMHPSORV
6$1'(5621	%2851(GHWHUPLQDQODDPSOLWXGGHYDULDFLyQ\PHGLDDQXDOSDUD
GLVWLQWDVFDYLGDGHV\SDVDMHV\HVWDEOHFHQFRQFOXVLRQHV UHODWLYRVD ORVGDWRVEDVDGDVHQ ORV
SRWHQFLDOHVSURFHVRVLPSOLFDGRVHQGLFKDVYDULDFLRQHVIOXMRVGHDLUHUDGyQFRWDDEVROXWDGH
OD FDYLGDG HWF 7DPELpQ %8(&+(5  UHDOL]D XQ HVWXGLRPLFURFOLPiWLFR GH YDULDV
FDYLGDGHVDEDUFDQGRODGLVWULEXFLyQGHWHPSHUDWXUDVDORODUJRGHODVFDYLGDGHVWHPSHUDWXUDV
GHDLUH\VXHORFRQFHQWUDFLRQHVGH&2\5QUDWLRVGHLQWHUFDPELRGHDLUHHQWUHODFXHYD\
ODVXSHUILFLHEDODQFHGHKXPHGDG\GLVWULEXFLyQHVWUDWLILFDFLyQGH75+)25%(6
 %$',12DQDOL]DORVPHFDQLVPRVGHHTXLOLEULRWpUPLFR\GHLQHUFLDWpUPLFDGH
ODVFDYLGDGHV'20,1*8(=9,//$5HWDOSUHVHQWDHQODLQWURGXFFLyQXQDVtQWHVLV
VREUHODVFRQFOXVLRQHVUHODWLYDVDODGLQiPLFDWpUPLFDHQHONDUVWFRQUHIHUHQFLDVGHVGH
7DPELpQUHDOL]DXQDUHYLVLyQ WHyULFDVREUH ODVUHODFLRQHVHQWUH OD WHPSHUDWXUDGHOVXHOR\ OD
WHPSHUDWXUDGHODLUHHQFXHYD\HIHFW~DXQPRGHODGRGHODVPLVPDVEDViQGRVHHQODHFXDFLyQ
GHOFDORUGH)RXULHU\HQORVPRGHORVGHGLIXVLYLGDGWpUPLFDXQLGLPHQVLRQDOHQVyOLGRVVHPL
LQILQLWRV&$56/$:	-$(*(5
 8QD FRQFOXVLyQ JHQHUDO HV TXH OD WHPSHUDWXUD LQWHULRU GH ODV FXHYDV NiUVWLFDV HV
UHODWLYDPHQWH FRQVWDQWH D SHVDU GHO LQWHUFDPELR GH IOXLGRV DJXD \ DLUH FRQ OD DWPyVIHUD
H[WHULRU2WURDVSHFWRLPSRUWDQWHHV³7KHLUHQRUPRXVWKHUPDOFDSDFLWLHVDFWDVORZSDVVILOWHUV
ZLWK WKH FURVVLQJ IOXLGV DQG FUHDWH D GHOD\ LQ WKH SURFHVVHV RI HTXLOLEUDWLRQ DWPRVSKHUH
PRXQWDLQ´
 $GHPiV GH ORV HVWXGLRV \ WUDEDMRV H[LVWHQWHV VREUH PLFURFOLPDWRORJtD HQ VLVWHPDV
NiUVWLFRV VH KD UHYLVDGR ELEOLRJUDItD WpFQLFD UHODWLYD D LQJHQLHUtD GH PLQDV \ W~QHOHV HQ
GLYHUVDV OLWRORJtDV &RPR XQD YLVLyQ JHQHUDO ORV SURFHVRV TXH LQWHUYLHQHQ HQ HO EDODQFH
WpUPLFRGHODLUHLQWHULRUVRQ
 &DORUDSRUWDGRGHVGH OD VXSHUILFLHSRUGLIXVLYLGDG7UHVHOHPHQWRV LPSRUWDQWHVD
HYDOXDU
 'HVIDVH\DWHQXDFLyQWpUPLFDFRQODSURIXQGLGDGGHODRQGDWpUPLFDGHVXSHUILFLH
/RVPRGHORVWHyULFRV&$56/$:	-$(*(5&+$30$1SS
DQDOL]DQODFRQGXFFLyQGHOFDORUHQVyOLGRVELGLPHQVLRQDOHVVyOLGRVKRPRJpQHRV
GH GLPHQVLyQ VHPLLQILQLWD 6H LQWURGXFH HO FRQFHSWR GH GLIXVLYLGDG GHOPDWHULDO
XQLGDGHVPK RPV SURSRUFLRQDO D OD FRQGXFWLYLGDG WpUPLFD H LQYHUVDPHQWH
SURSRUFLRQDO D OD GHQVLGDG \ DO FDORU HVSHFtILFR GHO PDWHULDO +D\ QXPHURVRV
WUDEDMRVUHODWLYRVDOPRGHORItVLFRGHSURSDJDFLyQGHODVRQGDVGHFDORUHQHOVXHOR
\TXH VHKDQXWLOL]DGRSRVWHULRUPHQWHHQHO HVWXGLRGHONDUVW'(95,(6 
SURSRQHXQD VROXFLyQSDUDPHGLRVGHGLIXVLYLGDGYDULDEOH HQ HO WLHPSR \ HQ VX
LQWURGXFFLyQ UHFRSLOD ODV VROXFLRQHV SUHYLDVSODQWHDGDVSDUD OD LQWHJUDFLyQGH OD
HFXDFLyQGH)RXULHUEDMRGLYHUVDVFRQGLFLRQHVSRU6&+0,'7.g+/(5
+$85:,7=  /(77$8  3233(1',(.  67$/(<
3$66(5$7'(6,/$16HWDODPSOtDODUHYLVLyQGHOWUDEDMRGH'(
95,(6\UHDOL]DXQDFRPSDUDFLyQGHVROXFLRQHVGHGLIXVLYLGDGEDVDGDVHQPHGLRV
KRPRJpQHRV \ QR KRPRJpQHRV (Q  *$2 HW DO  VH FRPSDUDQ FLQFR
DOJRULWPRV GLIHUHQWHV SDUD UHVROYHU OD HFXDFLyQ GH GLIXVLYLGDG WpUPLFD EDMR


GLIHUHQWHV FRQGLFLRQHV GH FRQWRUQR H LQFOX\HQ XQ VH[WR PRGHOR EDVDGR HQ OD
FRQGXFFLyQFRQYHFFLyQ GH FDORU XQLGLPHQVLRQDO FRQVLGHUDQGR OD KHWHURJHQHLGDG
YHUWLFDOGHODGLIXVLYLGDGWpUPLFDHQHOVXHOR,$11(//,HWDOSURSRQHQOD
DSOLFDFLyQ GH PpWRGRV GH GLIHUHQFLDV ILQLWDV SDUD UHVROYHU HO PRGHOR GH
SURSDJDFLyQGHODVRQGDVGHFDORUHQHOVXHORLWHUDWLYDPHQWH3RURWURODGR\FRPR
H[WHQVLRQHV DO SUREOHPD SXUDPHQWH GH FRQGXFFLyQ SHUR WDPELpQ HQ EDVH D OD
HFXDFLyQGHGLIXVLyQGHOFDORU&8$'5$'2	+(51$1'(=HVWXGLDQOD
FRUUHODFLyQGHODWHPSHUDWXUDGHOVXHORPFRQODGHODLUHP7DPELpQ
60(5'21 HW DO  DQDOL]DQ ODV UHODFLRQHV GLDULDV HVWDFLRQDOHV \ DQXDOHV
HQWUH ODV WHPSHUDWXUD GHO DLUH \ GHO VXEVXHOR \ HQ 60(5'21	 67,(*/,7=
VHFRPSDUDQHVWHWLSRGHUHVXOWDGRVEDMRGLIHUHQWHVFRQGLFLRQHVOtPLWHV/D
PD\RUtD GH ORV WUDEDMRV FRQVXOWDGRV *È=48(=HW DO 60(5'21HW DO
  DVXPHQ OD H[LVWHQFLD GH XQ PDWHULDO NiUVWLFR UHODWLYDPHQWH
KRPRJpQHR(QHOFDVRGHODVFDYLGDGHV\VLVWHPDVHQJUDQLWRVGyQGHODHVWUXFWXUD
GH OD FDYLGDGHVWi IRUPDGDSRUXQDPDVDGHEORTXHV DPRQWRQDGRVHQWUH ORVTXH
H[LVWHQ YDFtRV LPSRUWDQWHV UHOOHQRV JHQHUDOPHQWH GH DLUH \ PX\ UDUDPHQWH GH
DJXDDVXPLUHPRVTXHHOFRQMXQWRPDVDGHEORTXHVYDFtRUHOOHQRGHXQIOXLGR
VH SRUWD WpUPLFDPHQWH HQ FRQMXQWR  FRPR XQPDWHULDO SRURVR KRPRJpQHR VHPL
LQILQLWR ,QLFLDOPHQWH WUDWDUHPRV HO VLVWHPD VLJXLHQGR HO PRGHOR GH SDUHG PX\
JUXHVD VRPHWLGD D FDPELRV SHULyGLFRV GH ODV WHPSHUDWXUDV VXSHUILFLDOHV VHJ~Q
SURSRQH&+$30$1 SS SHUR DVXPLHQGR OD H[LVWHQFLD GH XQD GLIXVLYLGDG
HIHFWLYD TXH WUDWDUHPRV GH YLQFXODU FRQ ODV GLIXVLYLGDGHV SURSLDV GHO JUDQLWR
VRSRUWH\GHORVIOXLGRVTXHUHOOHQDQORVSURSLRVKXHFRV
 /DWHPSHUDWXUDGHODVXSHUILFLHOtPLWHGHFRQWRUQRHQODVROXFLyQGHGLIXVLYLGDG
VHUHODFLRQDFRQ6$7\FRQODYHJHWDFLyQFREHUWXUDGHOWHUUHQR08152(
/RVVLVWHPDVPRQLWRUL]DGRVHQODSUHVHQWHWHVLVFDUHFHQGHFREHUWXUDYHJHWDOYHU
FDUDFWHUL]DFLyQGHOPHGLR
 /D WHPSHUDWXUD VXSHUILFLDO GHSHQGH D VX YH] GH OD LUUDGLDFLyQ ORFDO'H DFXHUGR
FRQ9È=48(=  SS KDEUtD TXH FRQVLGHUDU ODV VLJXLHQWHV LUUDGLDFLRQHV
PHGLDVDQXDOHVHQORVVLVWHPDV
$&XQFKRVD  N:KPāGtD
2)ROyQ  N:KPāGtD
$7UDSD  N:KPāGtD
$OEDUHOORV  N:KPāGtD
2V3URIXQGRV  N:KPāGtD
7DEOD,UUDGLDFLyQGLDULDPHGLDHQODViUHDVGyQGHVHVLW~DQODVFDYLGDGHVGHDFXHUGRFRQHODWODVGHUDGLDFLyQ
VRODUGH*DOLFLD9i]TXH]

 )XHQWHVUDGLRDFWLYDVORFDOHV0&3+(5621'20,1*8(=9,//$5HWDO
/RVGDWRVGHGRVLVQ*\KREWHQLGRVHQYDULDVGHODVFDYLGDGHVHQHVWXGLRVH
KDQLQFOXLGRHQODWDEOD
 (QHUJtDJHRWpUPLFD0&3+(5621
 5DGLDFLyQWpUPLFDHPLWLGDSRUVXSHUILFLHVVHFDV0&3+(5621
 &DORU ODWHQWH DVRFLDGR D FDPELRV GH IDVH HQ PHGLRV FRQ HOHYDGDV KXPHGDGHV
UHODWLYDV0&3+(5621(5$62	38/,1$
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
 $JXD
 ,QILOWUDFLyQGHDJXDGHVGHODVXSHUILFLHOOXYLDHVFRUUHQWtD\JRWHRHQWUHEORTXHV
7UDQVIHUHQFLD GH FDORU DVLPLODEOH FRQ SURFHVRV GH K\GURFRROLQJ GXUDQWH HO
³ODYDGR´GHORVEORTXHVSRUODHVFRUUHQWtD
 &RUULHQWHV GH DJXD TXH DOJXQRV DXWRUHV LQWHUSUHWDQ FRPR FDXVD GH DQRPDOtDV
WpUPLFDV HQ OD WHPSHUDWXUD GHO DLUH IDOWD GH HVWDELOLGDG WpUPLFD .5$1-& 	
23$5$
 0DQDQWLDOHVVXEWHUUiQHRV(ODJXDPDQDFRQXQDWHPSHUDWXUDSUy[LPDDODGH
ODURFD\HQ]RQDVFRQDFWLYLGDGJHRWpUPLFDRGHVLQWHJUDFLyQUDGLDFWLYDSXHGH
VHUDOWD0&3+(5621
 &XUVRVGH WUDQVIOXHQFLD FXUVR VXSHUILFLDO FDSWDGRD WUDYpVGHXQ VXPLGHUR\
TXHFLUFXODEDMRWLHUUDKDVWDDOFDQ]DUODVXUJHQFLD/RVVLVWHPDVGH$7UDSD2
)ROyQ 7URQFHGD $GHJKDV $OEDUHOORV \ /DV 3RWUDV SUHVHQWDQ HVWD
FDUDFWHUtVWLFD/DVPXHVWUHRVSXQWXDOHVHVWiQRULHQWDGRVDLQWHUSUHWDU ODFXHYD
FRPRXQLQWHUFDPELDGRUJHRWpUPLFRGDGRTXHH[LVWHXQIOXLGRHQPRYLPLHQWR
DXQDWHPSHUDWXUDGLIHUHQWHDODGHOVXEVWUDWR\DODGHODLUHVXEWHUUiQHR
 9HQWLODFLyQ QDWXUDO /D H[LVWHQFLD GH FRUULHQWHV GH DLUH GHQWUR GH ODV GLVWLQWDV
FDYLGDGHV TXH FRQIRUPDQ HO VLVWHPD (O PRYLPLHQWR GHO DLUH FRQOOHYD HO FKRTXH \
PH]FODGHDLUHVGLVWLQWRVGHOH[WHULRU\GHOLQWHULRUGHODFDYHUQDORTXHGHDFXHUGR
FRQHOGLDJUDPDSVLFRPpWULFRSURYRFDUiFDPELRVWpUPLFRVLPSRUWDQWHV
 (VWDFLRQDOPHQWH FDPELRV UiSLGRV RVFLODFLRQHV GH DOWD IUHFXHQFLD HQ OD
WHPSHUDWXUD GHELGRV D OD YHQWLODFLyQ QDWXUDO GLQiPLFD GHO DLUH SRU GLIHUHQFLD
HQWUHODVGHQVLGDGHVGHODLUHVXEWHUUiQHR\VXSHUILFLDO
 $XWRFRPSUHVLyQ GHULYDGD GH OD FLUFXODFLyQ GH IOXLGRV VX HQHUJtD SRWHQFLDO VH
FRQYLHUWH HQ HQWDOStD SURGXFLHQGR LQFUHPHQWRV HQ SUHVLyQ HQHUJtD LQWHUQD \ SRU
WDQWRHQODWHPSHUDWXUD0&3+(5621
 3RU REVHUYDFLyQ GLUHFWD HQ ORV VLVWHPDV GH FDYLGDGHV HQ JUDQLWRV HVWXGLDGRV OD
FLUFXODFLyQGHDLUHSDUHFHGHEHUVHDGRVIHQyPHQRV
 ,QGXFLGD SRU FLUFXODFLyQ VREUHSUHVLyQ VXSHUILFLDO HQWUH ERFDV SUy[LPDV
FDQDOL]DQGRHOIOXMRH[WHUQRHQGLDFODVDVGHFLHUWRGHVDUUROOR
 7HUPRFLUFXODFLyQ HQ WXER GH YLHQWR FXDQGR H[LVWHQ GRV R PiV ERFDV TXH
FRPXQLFDQ FRQ HO H[WHULRU VLWXDGDV DOPHQRV GRV GH HOODV D GLIHUHQFLDV GH
FRWD LPSRUWDQWH 6H DMXVWD D OD GLQiPLFD GHVFULWD SDUD HO JODFLRFDUVW SRU
(5$62	38/,1$(OPRWRUVHUtDODGLIHUHQFLDGHWHPSHUDWXUDVHQWUH
HODLUHGHOLQWHULRU\HODLUHGHOH[WHULRU6HHVWDEOHFHQIOXMRVLPSRUWDQWHVGHDLUH
FDSDFHV GH SHUPDQHFHU ODUJRV SHULRGRV GH WLHPSR H[WUDYDVDQGR JUDQGHV
YRO~PHQHV GH DLUH HQWUH HO LQWHULRU \ HO H[WHULRU (Q YHUDQR FXDQGR HO DLUH
H[WHULRUHVPHQRVGHQVR\PiVFDOLHQWHTXHHOGHOLQWHULRUVHKDREVHUYDGRXQ
IOXMRGHDLUHGHVFHQGHQWHDORODUJRGHOFDQDOSULQFLSDOGH$7UDSDSDUDOHORDO
FXUVRGHDJXDFRQDVSLUDFLyQGHDLUHHQODERFDVXSHULRU\VDOLGDGHDLUHSRUOD
ERFD LQIHULRU OR TXH HV FRKHUHQWH FRQ ORV PRGHORV GH WHUPRFLUFXODFLyQ
H[LVWHQWHV 6LQ HPEDUJR HQ DOJXQRV QLYHOHV \ ERFDV VH KDQ REVHUYDGR
FRUULHQWHVSXOVDQWHVFRQRVLQLQYHUVLyQGHIOXMR
 2[LGDFLyQ0&3+(5621\SURFHVRVELROyJLFRV&DGDNLORJUDPRGHR[tJHQR
HVFDSD]GHR[LGDUNLORJUDPRVGHFDUEyQORTXHVXSRQHN-GHFDORUSRU
NLORGHR[tJHQRXVDGR


 &RODSVR \ PRYLPLHQWRV GH EORTXHV 0&3+(5621  &XDQGR OD URFD
IUDFWXUDGDVHPXHYHKDFLDDEDMRGHELGRDHIHFWRVJUDYLWDFLRQDOHVODSpUGLGDGHHQHUJtD
SRWHQFLDO SXHGH SURGXFLU XQ LQFUHPHQWR GH WHPSHUDWXUD GHELGR D OD IUDJPHQWDFLyQ
LPSDFWRURWXUDRFRPRFRQVHFXHQFLDGHODIULFFLyQ

 0RQLWRUL]DFLyQGHOPHGLRVXEWHUUiQHR
 (O HVWXGLR PLFURFOLPiWLFR GH ODV FDYLGDGHV VH GHVDUUROODUi HQ EDVH D GRV WLSRV GH
UHJLVWURV GH GDWRV 6HULHV WHPSRUDOHV ODUJDV FRQWLQXDV REWHQLGDV PHGLDQWH UHJLVWUDGRUHV
DXWRPiWLFRV\PRQLWRUL]DFLRQHVSXQWXDOHVSDUDFRQWURODUYDULDEOHVHVSHFtILFDVRVXESURFHVRV
VHFXQGDULRV

 5HJLVWURVGHVHULHVWHPSRUDOHVGLVFUHWDVDODUJRSOD]R
 6RQ VHULHV WHPSRUDOHV FRQWLQXDV REWHQLGDV PHGLDQWH UHJLVWUDGRUHV DXWRPiWLFRV (O
SHUtRGRGHPXHVWUHRVHKDILMDGRHQĲ KRUD(VWRSHUPLWHWUDEDMDUFRQGDWRVDVRFLDGRVD
YDULDFLRQHV UHODWLYDPHQWH UiSLGDV RVFLODFLRQHV DVRFLDGDV D IOXMRV GH DLUH LQWHUPLWHQWHV R
DYHQLGDVHVSRUiGLFDV$OJXQRVDXWRUHV*È=48(=HWDO33LQGLFDQFRPRYHQWDMD
HOVHJXLPLHQWRGHHYHQWRVGHDOWDIUHFXHQFLD6DPSOLQJIUHTXHQF\ZDVVHWDWHYHU\KRXU7KLV
HQVXUHV TXLFN VHQVRU HTXLOLEUDWLRQ ZLWK WKH FDYH DLU HYHQ ZKHQ IDVW HQYLURQPHQW FKDQJHV
RFFXU
 $GHPiVHOWUDEDMDUFRQSHULRGLFLGDGHVKRUDULDVSHUPLWHFRQVWUXLUVHULHVGHULYDGDVSRU
HVFDODGR WHPSRUDO FRPR VRQ VHULHV GLDULDV PHGLDV Ĳ K VHULHV HVWDFLRQDOHV PHGLDV R
VHULHVDQXDOHVĲ GtDV
 &RQYLHQH GHVWDFDU TXH FXDOTXLHU VHULH WHPSRUDO GHULYDGD GHO UHJLVWUR SULQFLSDO
PHGLDQWH HO FiOFXOR GHO YDORU SURPHGLR HQ XQ YHQWDQD WHPSRUDO HV XQ ILOWUR SDVREDMR TXH
VXDYL]DODVVHULHVWHPSRUDOHV(QJHQHUDOH[LVWHQWUHVWLSRVGHILOWURSDVREDMR
x )LOWUR GHPHGLDGHYHQWDQDQ7RPDFRPRYDORU ODPHGLDGH ORV ORV Q YDORUHV GH OD
YHQWDQD
x )LOWURGHPHGLDSRQGHUDGDGHYHQWDQDQ$VLJQDXQSHVRSRQGHUDGRSDUDFDGDYDORUHQ
IXQFLyQGHODSRVLFLyQGHOYDORUGHQWURGHODYHQWDQD
x )LOWURGHPHGLDQDGHYHQWDQDQ7RPDFRPRYDORU ODPHGLDQDGH ORVQYDORUHVGH OD
YHQWDQD
 /RV WUDEDMRVFLWDGRVHQDSDUWDGRVSUHYLRVXVDQVHULHVGLDULDVPHGLDV\VHULHVDQXDOHV
PHGLDVSRUORTXHWRGDVODVVHULHVGHULYDGDVTXHVHSURGX]FDQVHFDOFXODUiQPHGLDQWHILOWURV
GHPHGLDGHYHQWDQDQ RQ 
 (OSXQWRLGHDOSDUDVLWXDUHOWHUPRUHJLVWUDGRUHVHQVXVSHQVLyQVLQFRQWDFWRItVLFRFRQ
HO VRSRUWH$OJXQRV DXWRUHV ILMDQ OD LQVWUXPHQWDFLyQ D  FP VREUH HO VXHOR GH OD FDYLGDG
*È=48(=HW DO SS DXQTXH WDPELpQ LQFRUSRUDQ\ ILMDQ VHQVRUHV WLSR LEXWWRQ HQ
HOHPHQWRVHVWUXFWXUDOHVH[WHULRUHV2WURVDXWRUHVPRQWDQORVORJJHUVVREUHWUtSRGHDDOWXUDVGH
PPVREUHHOVXHORGHODFDYLGDGPLHQWUDVVLW~DQVHQVRUHVH[WHUQRVHQWHUUDGRVHQERVTXH
DPGHSURIXQGLGDG'20,1*8(=9,//$5SS
 /DVFXHYDVHQJUDQLWRTXHVHSUHWHQGHQPRQLWRUL]DUVRQDFFHVLEOHVDORVYLVLWDQWHV\QR
HVWi JDUDQWL]DGD OD VHJXULGDG GH ORV HTXLSRV GH PRQLWRUL]DFLyQ 'XUDQWH HO GHVDUUROOR GHO
SUR\HFWR LQFOXVR VH KDQ SHUGLGR VHULHV GH GDWRV GHELGR D OD GHVDSDULFLyQ GH DOJXQD GH ODV
XQLGDGHV WHUPRUHJLVWUDGRUDV3RU HOOR VH KDQ VLWXDGR ORV UHJLVWUDGRUHV HQ DTXHOORVQLYHOHV \
SDOHRQLYHOHV GH LQWHUpV HQ ]RQDV PHQRV DFFHVLEOHV \ WUDQVLWDGDV RFXOWRV SDUFLDOPHQWH \
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
 $JXD
 ,QILOWUDFLyQGHDJXDGHVGHODVXSHUILFLHOOXYLDHVFRUUHQWtD\JRWHRHQWUHEORTXHV
7UDQVIHUHQFLD GH FDORU DVLPLODEOH FRQ SURFHVRV GH K\GURFRROLQJ GXUDQWH HO
³ODYDGR´GHORVEORTXHVSRUODHVFRUUHQWtD
 &RUULHQWHV GH DJXD TXH DOJXQRV DXWRUHV LQWHUSUHWDQ FRPR FDXVD GH DQRPDOtDV
WpUPLFDV HQ OD WHPSHUDWXUD GHO DLUH IDOWD GH HVWDELOLGDG WpUPLFD .5$1-& 	
23$5$
 0DQDQWLDOHVVXEWHUUiQHRV(ODJXDPDQDFRQXQDWHPSHUDWXUDSUy[LPDDODGH
ODURFD\HQ]RQDVFRQDFWLYLGDGJHRWpUPLFDRGHVLQWHJUDFLyQUDGLDFWLYDSXHGH
VHUDOWD0&3+(5621
 &XUVRVGH WUDQVIOXHQFLD FXUVR VXSHUILFLDO FDSWDGRD WUDYpVGHXQ VXPLGHUR\
TXHFLUFXODEDMRWLHUUDKDVWDDOFDQ]DUODVXUJHQFLD/RVVLVWHPDVGH$7UDSD2
)ROyQ 7URQFHGD $GHJKDV $OEDUHOORV \ /DV 3RWUDV SUHVHQWDQ HVWD
FDUDFWHUtVWLFD/DVPXHVWUHRVSXQWXDOHVHVWiQRULHQWDGRVDLQWHUSUHWDU ODFXHYD
FRPRXQLQWHUFDPELDGRUJHRWpUPLFRGDGRTXHH[LVWHXQIOXLGRHQPRYLPLHQWR
DXQDWHPSHUDWXUDGLIHUHQWHDODGHOVXEVWUDWR\DODGHODLUHVXEWHUUiQHR
 9HQWLODFLyQ QDWXUDO /D H[LVWHQFLD GH FRUULHQWHV GH DLUH GHQWUR GH ODV GLVWLQWDV
FDYLGDGHV TXH FRQIRUPDQ HO VLVWHPD (O PRYLPLHQWR GHO DLUH FRQOOHYD HO FKRTXH \
PH]FODGHDLUHVGLVWLQWRVGHOH[WHULRU\GHOLQWHULRUGHODFDYHUQDORTXHGHDFXHUGR
FRQHOGLDJUDPDSVLFRPpWULFRSURYRFDUiFDPELRVWpUPLFRVLPSRUWDQWHV
 (VWDFLRQDOPHQWH FDPELRV UiSLGRV RVFLODFLRQHV GH DOWD IUHFXHQFLD HQ OD
WHPSHUDWXUD GHELGRV D OD YHQWLODFLyQ QDWXUDO GLQiPLFD GHO DLUH SRU GLIHUHQFLD
HQWUHODVGHQVLGDGHVGHODLUHVXEWHUUiQHR\VXSHUILFLDO
 $XWRFRPSUHVLyQ GHULYDGD GH OD FLUFXODFLyQ GH IOXLGRV VX HQHUJtD SRWHQFLDO VH
FRQYLHUWH HQ HQWDOStD SURGXFLHQGR LQFUHPHQWRV HQ SUHVLyQ HQHUJtD LQWHUQD \ SRU
WDQWRHQODWHPSHUDWXUD0&3+(5621
 3RU REVHUYDFLyQ GLUHFWD HQ ORV VLVWHPDV GH FDYLGDGHV HQ JUDQLWRV HVWXGLDGRV OD
FLUFXODFLyQGHDLUHSDUHFHGHEHUVHDGRVIHQyPHQRV
 ,QGXFLGD SRU FLUFXODFLyQ VREUHSUHVLyQ VXSHUILFLDO HQWUH ERFDV SUy[LPDV
FDQDOL]DQGRHOIOXMRH[WHUQRHQGLDFODVDVGHFLHUWRGHVDUUROOR
 7HUPRFLUFXODFLyQ HQ WXER GH YLHQWR FXDQGR H[LVWHQ GRV R PiV ERFDV TXH
FRPXQLFDQ FRQ HO H[WHULRU VLWXDGDV DOPHQRV GRV GH HOODV D GLIHUHQFLDV GH
FRWD LPSRUWDQWH 6H DMXVWD D OD GLQiPLFD GHVFULWD SDUD HO JODFLRFDUVW SRU
(5$62	38/,1$(OPRWRUVHUtDODGLIHUHQFLDGHWHPSHUDWXUDVHQWUH
HODLUHGHOLQWHULRU\HODLUHGHOH[WHULRU6HHVWDEOHFHQIOXMRVLPSRUWDQWHVGHDLUH
FDSDFHV GH SHUPDQHFHU ODUJRV SHULRGRV GH WLHPSR H[WUDYDVDQGR JUDQGHV
YRO~PHQHV GH DLUH HQWUH HO LQWHULRU \ HO H[WHULRU (Q YHUDQR FXDQGR HO DLUH
H[WHULRUHVPHQRVGHQVR\PiVFDOLHQWHTXHHOGHOLQWHULRUVHKDREVHUYDGRXQ
IOXMRGHDLUHGHVFHQGHQWHDORODUJRGHOFDQDOSULQFLSDOGH$7UDSDSDUDOHORDO
FXUVRGHDJXDFRQDVSLUDFLyQGHDLUHHQODERFDVXSHULRU\VDOLGDGHDLUHSRUOD
ERFD LQIHULRU OR TXH HV FRKHUHQWH FRQ ORV PRGHORV GH WHUPRFLUFXODFLyQ
H[LVWHQWHV 6LQ HPEDUJR HQ DOJXQRV QLYHOHV \ ERFDV VH KDQ REVHUYDGR
FRUULHQWHVSXOVDQWHVFRQRVLQLQYHUVLyQGHIOXMR
 2[LGDFLyQ0&3+(5621\SURFHVRVELROyJLFRV&DGDNLORJUDPRGHR[tJHQR
HVFDSD]GHR[LGDUNLORJUDPRVGHFDUEyQORTXHVXSRQHN-GHFDORUSRU
NLORGHR[tJHQRXVDGR


 &RODSVR \ PRYLPLHQWRV GH EORTXHV 0&3+(5621  &XDQGR OD URFD
IUDFWXUDGDVHPXHYHKDFLDDEDMRGHELGRDHIHFWRVJUDYLWDFLRQDOHVODSpUGLGDGHHQHUJtD
SRWHQFLDO SXHGH SURGXFLU XQ LQFUHPHQWR GH WHPSHUDWXUD GHELGR D OD IUDJPHQWDFLyQ
LPSDFWRURWXUDRFRPRFRQVHFXHQFLDGHODIULFFLyQ

 0RQLWRUL]DFLyQGHOPHGLRVXEWHUUiQHR
 (O HVWXGLR PLFURFOLPiWLFR GH ODV FDYLGDGHV VH GHVDUUROODUi HQ EDVH D GRV WLSRV GH
UHJLVWURV GH GDWRV 6HULHV WHPSRUDOHV ODUJDV FRQWLQXDV REWHQLGDV PHGLDQWH UHJLVWUDGRUHV
DXWRPiWLFRV\PRQLWRUL]DFLRQHVSXQWXDOHVSDUDFRQWURODUYDULDEOHVHVSHFtILFDVRVXESURFHVRV
VHFXQGDULRV

 5HJLVWURVGHVHULHVWHPSRUDOHVGLVFUHWDVDODUJRSOD]R
 6RQ VHULHV WHPSRUDOHV FRQWLQXDV REWHQLGDV PHGLDQWH UHJLVWUDGRUHV DXWRPiWLFRV (O
SHUtRGRGHPXHVWUHRVHKDILMDGRHQĲ KRUD(VWRSHUPLWHWUDEDMDUFRQGDWRVDVRFLDGRVD
YDULDFLRQHV UHODWLYDPHQWH UiSLGDV RVFLODFLRQHV DVRFLDGDV D IOXMRV GH DLUH LQWHUPLWHQWHV R
DYHQLGDVHVSRUiGLFDV$OJXQRVDXWRUHV*È=48(=HWDO33LQGLFDQFRPRYHQWDMD
HOVHJXLPLHQWRGHHYHQWRVGHDOWDIUHFXHQFLD6DPSOLQJIUHTXHQF\ZDVVHWDWHYHU\KRXU7KLV
HQVXUHV TXLFN VHQVRU HTXLOLEUDWLRQ ZLWK WKH FDYH DLU HYHQ ZKHQ IDVW HQYLURQPHQW FKDQJHV
RFFXU
 $GHPiVHOWUDEDMDUFRQSHULRGLFLGDGHVKRUDULDVSHUPLWHFRQVWUXLUVHULHVGHULYDGDVSRU
HVFDODGR WHPSRUDO FRPR VRQ VHULHV GLDULDV PHGLDV Ĳ K VHULHV HVWDFLRQDOHV PHGLDV R
VHULHVDQXDOHVĲ GtDV
 &RQYLHQH GHVWDFDU TXH FXDOTXLHU VHULH WHPSRUDO GHULYDGD GHO UHJLVWUR SULQFLSDO
PHGLDQWH HO FiOFXOR GHO YDORU SURPHGLR HQ XQ YHQWDQD WHPSRUDO HV XQ ILOWUR SDVREDMR TXH
VXDYL]DODVVHULHVWHPSRUDOHV(QJHQHUDOH[LVWHQWUHVWLSRVGHILOWURSDVREDMR
x )LOWUR GHPHGLDGHYHQWDQDQ7RPDFRPRYDORU ODPHGLDGH ORV ORV Q YDORUHV GH OD
YHQWDQD
x )LOWURGHPHGLDSRQGHUDGDGHYHQWDQDQ$VLJQDXQSHVRSRQGHUDGRSDUDFDGDYDORUHQ
IXQFLyQGHODSRVLFLyQGHOYDORUGHQWURGHODYHQWDQD
x )LOWURGHPHGLDQDGHYHQWDQDQ7RPDFRPRYDORU ODPHGLDQDGH ORVQYDORUHVGH OD
YHQWDQD
 /RV WUDEDMRVFLWDGRVHQDSDUWDGRVSUHYLRVXVDQVHULHVGLDULDVPHGLDV\VHULHVDQXDOHV
PHGLDVSRUORTXHWRGDVODVVHULHVGHULYDGDVTXHVHSURGX]FDQVHFDOFXODUiQPHGLDQWHILOWURV
GHPHGLDGHYHQWDQDQ RQ 
 (OSXQWRLGHDOSDUDVLWXDUHOWHUPRUHJLVWUDGRUHVHQVXVSHQVLyQVLQFRQWDFWRItVLFRFRQ
HO VRSRUWH$OJXQRV DXWRUHV ILMDQ OD LQVWUXPHQWDFLyQ D  FP VREUH HO VXHOR GH OD FDYLGDG
*È=48(=HW DO SS DXQTXH WDPELpQ LQFRUSRUDQ\ ILMDQ VHQVRUHV WLSR LEXWWRQ HQ
HOHPHQWRVHVWUXFWXUDOHVH[WHULRUHV2WURVDXWRUHVPRQWDQORVORJJHUVVREUHWUtSRGHDDOWXUDVGH
PPVREUHHOVXHORGHODFDYLGDGPLHQWUDVVLW~DQVHQVRUHVH[WHUQRVHQWHUUDGRVHQERVTXH
DPGHSURIXQGLGDG'20,1*8(=9,//$5SS
 /DVFXHYDVHQJUDQLWRTXHVHSUHWHQGHQPRQLWRUL]DUVRQDFFHVLEOHVDORVYLVLWDQWHV\QR
HVWi JDUDQWL]DGD OD VHJXULGDG GH ORV HTXLSRV GH PRQLWRUL]DFLyQ 'XUDQWH HO GHVDUUROOR GHO
SUR\HFWR LQFOXVR VH KDQ SHUGLGR VHULHV GH GDWRV GHELGR D OD GHVDSDULFLyQ GH DOJXQD GH ODV
XQLGDGHV WHUPRUHJLVWUDGRUDV3RU HOOR VH KDQ VLWXDGR ORV UHJLVWUDGRUHV HQ DTXHOORVQLYHOHV \
SDOHRQLYHOHV GH LQWHUpV HQ ]RQDV PHQRV DFFHVLEOHV \ WUDQVLWDGDV RFXOWRV SDUFLDOPHQWH \
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
DSR\DGRVVREUHHOVXEVWUDWRFRQHOHOHPHQWRVHQVLEOHEXOERDODLUH3RUODVGLPHQVLRQHVGHO
SURSLRORJJHUODGLVSRVLFLyQGHOEXOERVHVLW~DGHPHGLGDDQRPiVGHPPFRQUHVSHFWRDO
SXQWRGHDSR\RGHOLQVWUXPHQWR/RVVHQVRUHVQRVLHPSUHVHGLVSXVLHURQHQHOVXHORGHELGRD
ODV HVSHFLDOHV FDUDFWHUtVWLFDV GH HVWDELOLGDG GHO SLVR GH OD FDYLGDG $Vt HQ $ 7UDSD SRU
HMHPSOR VH VXVSHQGLHURQ HQ ILVXUDV YHUWLFDOHV FRQ HO EXOER H[SXHVWR\ VLQ FRQWDFWR FRQ HO
VRSRUWH
 /RVHTXLSRVXVDGRVSDUDPRQLWRUL]DUYDULDEOHVWpUPLFDV\WHUPRKLJURPpWULFDVVRQ
 'DWDORJJHU(/86%/$6&$5
 3UHFLVLyQGHPHGLFLyQGH+XPHGDG+5
 5HVROXFLyQGHPHGLFLyQGH+XPHGDG+5
 3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
 5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&&&
 'DWDORJJHU(/86%/$6&$5
 3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
 5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&&&
 5HFRSLODGRUGHGDWRV(DV\/RJ(/B'DWD3$'/DVFDU

 5HJLVWURV\PXHVWUHRVSXQWXDOHV
 6HKDQUHDOL]DGRWRPDVGHGDWRVSXQWXDOHVXWLOL]DQGRLQVWUXPHQWDFLyQHVSHFtILFDSDUD
ODYDULDEOHDPHGLUVLJXLHQGRHQFDGDFXHYDXQDVWUD\HFWRULDVUHFRUULGRVSUHGHWHUPLQDGRV
(VWDV WUD\HFWRULDV GHILQLGDV FRQFUHWDQ HO RUGHQ GH ODV PHGLFLRQHV \ OD VLWXDFLyQ GH ODV
HVWDFLRQHVGHPHGLGDHQODVTXHVHKDUiXQVHJXLPLHQWRGHFLHUWDVYDULDEOHVPLFURFOLPiWLFDVD
ORODUJRGHXQIOXMRSULQFLSDOGHDLUHRDJXD
 /RV PXHVWUHRV SXQWXDOHV WUDWDQ GH FRQFUHWDU OD GLQiPLFD GH IHQyPHQRV ]RQDOHV R
VHFXQGDULRVFRPRVRQ]RQDVGHFRQGHQVDFLyQSHUPDQHQWH\WDVDVGHFRQGHQVDFLyQHTXLOLEULR
WpUPLFR GH ORV IOXLGRV TXH IOX\HQ D WUDYpV GH OD FDYLGDG  HWF $O PLVPR WLHPSR OD
DGTXLVLFLyQGHGDWRVHQORVPLVPRVSXQWRVGyQGHVHHPSOD]DQORVWHUPRUHJLVWUDGRUHVSHUPLWH
HOFRQWUDVWHGHODVOHFWXUDVDHIHFWRVGHFDOLEUDFLyQ
 $ORODUJRGHHVWDVWUD\HFWRULDVVHPRQLWRUL]DQODVVLJXLHQWHVYDULDEOHV
x (QHOH[WHULRU
Օ  7HPSHUDWXUDGHODJXD
Օ  7HPSHUDWXUD,5VXSHUILFLDOGHODURFDH[WHULRUDOVRO\DODVRPEUD
Օ  7HPSHUDWXUDVHFD\KXPHGDGUHODWLYDGHODLUH
x (QHOLQWHULRU
Օ  7HPSHUDWXUDGHODJXD
Օ  7HPSHUDWXUD,5VXSHUILFLDOGHWHFKRSDUHGHVL]TXLHUGD\GHUHFKD\VXHOR
Օ  7HPSHUDWXUDVHFD\KXPHGDGUHODWLYDGHODLUH
Օ  9HORFLGDG\GLUHFFLyQGHODLUH
Օ  &DXGDOGHDJXD
 /DLQVWUXPHQWDFLyQXWLOL]DGDSDUDHOOR
x $QHPyPHWUR7(672FRQVRQGDGHPROLQHWHGHPP
Օ  3UHFLVLyQGHPHGLFLyQGHYHORFLGDGGHODLUHPV«PV


x 7HUPRKLJUyPHWURGHDPELHQWH7HVWR
Օ  3UHFLVLyQGHPHGLFLyQGH+XPHGDG+5
Օ  5HVROXFLyQGHPHGLFLyQGH+XPHGDG+5
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
Օ  5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&
x &iPDUDWHUPRJUiILFD7HVWR
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
x 7HUPyPHWURGHLQIUDUURMRV)OXNH&)
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
Օ  5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&
x 7HUPyPHWURGHSHQHWUDFLyQ7(6727
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
Օ  5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&

 'LVWULEXFLyQGHODVHVWDFLRQHVGHPXHVWUHR
 3DUDHOHVWXGLRGHOPLFURFOLPDHQ ODVFDYLGDGHVHQJUDQLWRVVHKDQVHOHFFLRQDGR WUHV
VLVWHPDVGHFXHYDVGLIHUHQWHV WUDWDQGRGHJUDGDU ODFRPSOHMLGDGGHOSUREOHPDFRQODSURSLD
FRPSOHMLGDG GHO VLVWHPD HQ HVWXGLR $XQTXH HVWDV FXHYDV KDQ VLGR HVWXGLDGRV HQ RWURV
FDStWXORV GH OD7HVLV FRQYLHQH HIHFWXDU XQ UHVXPHQ GHVFULSWLYR RULHQWDGR DO HVWXGLRPHGLR
FOLPiWLFR
 D6LVWHPDGH$&XQFKRVD$OGiQ&DQJDV(VSDxD
 &XHYDGHEORTXHVDVRFLDGRDXQPRYLPLHQWRHQODGHUD([LVWHQGRVQLYHOHVGHFXHYD
VLWXDGRVHQFRWDGLIHUHQWHHQODYHUWLHQWH8QQLYHOGHJDOHUtDDOWDIRUPDQGRDEULJRVDELHUWRV
HQODFDEH]DGHOGHVOL]DPLHQWR\XQVHJXQGRQLYHOGHFXHYDIRUPDGRSRUXQDJDOHUtDSULQFLSDO
TXHSUHVHQWDXQFXUVRDFWLYRHUUiWLFRFLUFXODFLyQDQDVWRPRVDGD\FRQGLFLRQDGDSRUHOFDRVGH
EORTXHVGHSRFRFDXGDOHQHOIRQGRGHOYDOOH(OHVSHVRUGHURFDEORTXHVVREUHHOFXUVRHV
UHODWLYDPHQWHEDMR6HKDGLVSXHVWRXQ~QLFRVHQVRU(/86%HQXQDGHODVJDOHUtDVVLWXDGDV
HQODV]RQDPiVFHUUDGDGHOVLVWHPD/DLGHDHVGLVSRQHUGHLQIRUPDFLyQSDUDXQHVWXGLREDVH
HQ XQD FDYLGDG PRUIROyJLFDPHQWH VHQFLOOD 6H SUHWHQGH DVt FRQVWUXLU XQ PRGHOR GH
JUDGLHQWHWpUPLFRYHUWLFDOVLPSOH9HUILJXUD
 E6LVWHPDGH$7UDSD5LEDGHORXUR7XL(VSDxD
 &DYLGDGHVWUXFWXUDO\GHEORTXHVFRQXQGHVDUUROORWRWDOGHPFRQXQGHVQLYHOGH
PHQWUHHOVXPLGHURSULQFLSDO\ODVXUJHQFLD/DFDYLGDGVHGHVDUUROODHQXQDYDJXDGDGH
GLUHFFLyQ SULQFLSDO 2( D VRWDYHQWR GHO $ORLD SRU OR TXH ORV YLHQWRV GHO 2HVWH
SUHGRPLQDQWHVHQOD]RQDVHUtDQGHVFHQGHQWHVHQUHODFLyQDOGHVDUUROORGHODFDYLGDG\ORV
GHO(VWHVHUtDQYLHQWRVDVFHQGHQWHV
 6H SUHVXPH TXH OD FDYLGDG SUHVHQWD LQWHUQDPHQWH GRV GRPLQLRV WHUPRKLJURPpWULFRV
GLIHUHQFLDGRV(ODVRFLDGRDFXUVRGHDJXDSULQFLSDO\HOVLWXDGRHQORVSDOHRQLYHOHV\QHR
SDVDMHVVXSUD\DFHQWHV
 6HKDQGLVSXHVWRFXDWURHVWDFLRQHV(/86%IXHUDGHOGRPLQLRDVRFLDGRDOFXUVRGH
DJXD \ GLVWULEXLGRV VLJXLHQGR OD YHUWLFDO GHO VHFWRU)pYHURV/DV HVWDFLRQHV HVWiQSUy[LPDV
SHURQRVHVLW~DQHQXQDPLVPDVHFFLyQWUDQVYHUVDOSRUORTXHGLUHFWDPHQWHQRUHSUHVHQWDQHO
JUDGLHQWHYHUWLFDOWpUPLFRGHXQDPLVPDVHFFLyQ/DVHVWDFLRQHVVHKDQGHQRWDGR3$/7/\
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
DSR\DGRVVREUHHOVXEVWUDWRFRQHOHOHPHQWRVHQVLEOHEXOERDODLUH3RUODVGLPHQVLRQHVGHO
SURSLRORJJHUODGLVSRVLFLyQGHOEXOERVHVLW~DGHPHGLGDDQRPiVGHPPFRQUHVSHFWRDO
SXQWRGHDSR\RGHOLQVWUXPHQWR/RVVHQVRUHVQRVLHPSUHVHGLVSXVLHURQHQHOVXHORGHELGRD
ODV HVSHFLDOHV FDUDFWHUtVWLFDV GH HVWDELOLGDG GHO SLVR GH OD FDYLGDG $Vt HQ $ 7UDSD SRU
HMHPSOR VH VXVSHQGLHURQ HQ ILVXUDV YHUWLFDOHV FRQ HO EXOER H[SXHVWR\ VLQ FRQWDFWR FRQ HO
VRSRUWH
 /RVHTXLSRVXVDGRVSDUDPRQLWRUL]DUYDULDEOHVWpUPLFDV\WHUPRKLJURPpWULFDVVRQ
 'DWDORJJHU(/86%/$6&$5
 3UHFLVLyQGHPHGLFLyQGH+XPHGDG+5
 5HVROXFLyQGHPHGLFLyQGH+XPHGDG+5
 3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
 5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&&&
 'DWDORJJHU(/86%/$6&$5
 3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
 5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&&&
 5HFRSLODGRUGHGDWRV(DV\/RJ(/B'DWD3$'/DVFDU

 5HJLVWURV\PXHVWUHRVSXQWXDOHV
 6HKDQUHDOL]DGRWRPDVGHGDWRVSXQWXDOHVXWLOL]DQGRLQVWUXPHQWDFLyQHVSHFtILFDSDUD
ODYDULDEOHDPHGLUVLJXLHQGRHQFDGDFXHYDXQDVWUD\HFWRULDVUHFRUULGRVSUHGHWHUPLQDGRV
(VWDV WUD\HFWRULDV GHILQLGDV FRQFUHWDQ HO RUGHQ GH ODV PHGLFLRQHV \ OD VLWXDFLyQ GH ODV
HVWDFLRQHVGHPHGLGDHQODVTXHVHKDUiXQVHJXLPLHQWRGHFLHUWDVYDULDEOHVPLFURFOLPiWLFDVD
ORODUJRGHXQIOXMRSULQFLSDOGHDLUHRDJXD
 /RV PXHVWUHRV SXQWXDOHV WUDWDQ GH FRQFUHWDU OD GLQiPLFD GH IHQyPHQRV ]RQDOHV R
VHFXQGDULRVFRPRVRQ]RQDVGHFRQGHQVDFLyQSHUPDQHQWH\WDVDVGHFRQGHQVDFLyQHTXLOLEULR
WpUPLFR GH ORV IOXLGRV TXH IOX\HQ D WUDYpV GH OD FDYLGDG  HWF $O PLVPR WLHPSR OD
DGTXLVLFLyQGHGDWRVHQORVPLVPRVSXQWRVGyQGHVHHPSOD]DQORVWHUPRUHJLVWUDGRUHVSHUPLWH
HOFRQWUDVWHGHODVOHFWXUDVDHIHFWRVGHFDOLEUDFLyQ
 $ORODUJRGHHVWDVWUD\HFWRULDVVHPRQLWRUL]DQODVVLJXLHQWHVYDULDEOHV
x (QHOH[WHULRU
Օ  7HPSHUDWXUDGHODJXD
Օ  7HPSHUDWXUD,5VXSHUILFLDOGHODURFDH[WHULRUDOVRO\DODVRPEUD
Օ  7HPSHUDWXUDVHFD\KXPHGDGUHODWLYDGHODLUH
x (QHOLQWHULRU
Օ  7HPSHUDWXUDGHODJXD
Օ  7HPSHUDWXUD,5VXSHUILFLDOGHWHFKRSDUHGHVL]TXLHUGD\GHUHFKD\VXHOR
Օ  7HPSHUDWXUDVHFD\KXPHGDGUHODWLYDGHODLUH
Օ  9HORFLGDG\GLUHFFLyQGHODLUH
Օ  &DXGDOGHDJXD
 /DLQVWUXPHQWDFLyQXWLOL]DGDSDUDHOOR
x $QHPyPHWUR7(672FRQVRQGDGHPROLQHWHGHPP
Օ  3UHFLVLyQGHPHGLFLyQGHYHORFLGDGGHODLUHPV«PV


x 7HUPRKLJUyPHWURGHDPELHQWH7HVWR
Օ  3UHFLVLyQGHPHGLFLyQGH+XPHGDG+5
Օ  5HVROXFLyQGHPHGLFLyQGH+XPHGDG+5
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
Օ  5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&
x &iPDUDWHUPRJUiILFD7HVWR
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
x 7HUPyPHWURGHLQIUDUURMRV)OXNH&)
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
Օ  5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&
x 7HUPyPHWURGHSHQHWUDFLyQ7(6727
Օ  3UHFLVLyQGHPHGLFLyQGHWHPSHUDWXUD&
Օ  5HVROXFLyQGHPHGLFLyQGHWHPSHUDWXUD&

 'LVWULEXFLyQGHODVHVWDFLRQHVGHPXHVWUHR
 3DUDHOHVWXGLRGHOPLFURFOLPDHQ ODVFDYLGDGHVHQJUDQLWRVVHKDQVHOHFFLRQDGR WUHV
VLVWHPDVGHFXHYDVGLIHUHQWHV WUDWDQGRGHJUDGDU ODFRPSOHMLGDGGHOSUREOHPDFRQODSURSLD
FRPSOHMLGDG GHO VLVWHPD HQ HVWXGLR $XQTXH HVWDV FXHYDV KDQ VLGR HVWXGLDGRV HQ RWURV
FDStWXORV GH OD7HVLV FRQYLHQH HIHFWXDU XQ UHVXPHQ GHVFULSWLYR RULHQWDGR DO HVWXGLRPHGLR
FOLPiWLFR
 D6LVWHPDGH$&XQFKRVD$OGiQ&DQJDV(VSDxD
 &XHYDGHEORTXHVDVRFLDGRDXQPRYLPLHQWRHQODGHUD([LVWHQGRVQLYHOHVGHFXHYD
VLWXDGRVHQFRWDGLIHUHQWHHQODYHUWLHQWH8QQLYHOGHJDOHUtDDOWDIRUPDQGRDEULJRVDELHUWRV
HQODFDEH]DGHOGHVOL]DPLHQWR\XQVHJXQGRQLYHOGHFXHYDIRUPDGRSRUXQDJDOHUtDSULQFLSDO
TXHSUHVHQWDXQFXUVRDFWLYRHUUiWLFRFLUFXODFLyQDQDVWRPRVDGD\FRQGLFLRQDGDSRUHOFDRVGH
EORTXHVGHSRFRFDXGDOHQHOIRQGRGHOYDOOH(OHVSHVRUGHURFDEORTXHVVREUHHOFXUVRHV
UHODWLYDPHQWHEDMR6HKDGLVSXHVWRXQ~QLFRVHQVRU(/86%HQXQDGHODVJDOHUtDVVLWXDGDV
HQODV]RQDPiVFHUUDGDGHOVLVWHPD/DLGHDHVGLVSRQHUGHLQIRUPDFLyQSDUDXQHVWXGLREDVH
HQ XQD FDYLGDG PRUIROyJLFDPHQWH VHQFLOOD 6H SUHWHQGH DVt FRQVWUXLU XQ PRGHOR GH
JUDGLHQWHWpUPLFRYHUWLFDOVLPSOH9HUILJXUD
 E6LVWHPDGH$7UDSD5LEDGHORXUR7XL(VSDxD
 &DYLGDGHVWUXFWXUDO\GHEORTXHVFRQXQGHVDUUROORWRWDOGHPFRQXQGHVQLYHOGH
PHQWUHHOVXPLGHURSULQFLSDO\ODVXUJHQFLD/DFDYLGDGVHGHVDUUROODHQXQDYDJXDGDGH
GLUHFFLyQ SULQFLSDO 2( D VRWDYHQWR GHO $ORLD SRU OR TXH ORV YLHQWRV GHO 2HVWH
SUHGRPLQDQWHVHQOD]RQDVHUtDQGHVFHQGHQWHVHQUHODFLyQDOGHVDUUROORGHODFDYLGDG\ORV
GHO(VWHVHUtDQYLHQWRVDVFHQGHQWHV
 6H SUHVXPH TXH OD FDYLGDG SUHVHQWD LQWHUQDPHQWH GRV GRPLQLRV WHUPRKLJURPpWULFRV
GLIHUHQFLDGRV(ODVRFLDGRDFXUVRGHDJXDSULQFLSDO\HOVLWXDGRHQORVSDOHRQLYHOHV\QHR
SDVDMHVVXSUD\DFHQWHV
 6HKDQGLVSXHVWRFXDWURHVWDFLRQHV(/86%IXHUDGHOGRPLQLRDVRFLDGRDOFXUVRGH
DJXD \ GLVWULEXLGRV VLJXLHQGR OD YHUWLFDO GHO VHFWRU)pYHURV/DV HVWDFLRQHV HVWiQSUy[LPDV
SHURQRVHVLW~DQHQXQDPLVPDVHFFLyQWUDQVYHUVDOSRUORTXHGLUHFWDPHQWHQRUHSUHVHQWDQHO
JUDGLHQWHYHUWLFDOWpUPLFRGHXQDPLVPDVHFFLyQ/DVHVWDFLRQHVVHKDQGHQRWDGR3$/7/\
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x 'HWHUPLQDUODHVWDELOLGDGWpUPLFDGHORVSDOHRQLYHOHVPiVDQWLJXRVSULQFLSDOPHQWHORV
TXHSUHVHQWDQELRPLQHUDOL]DFLRQHVXKRUL]RQWHVDUTXHROyJLFRVLPSRUWDQWHV
6HQVRU &RWDUHODWLYDUHIHULGDDO
VXPLGHURSULQFLSDO
3URIXQGLGDGUHIHULGDDOD
VXSHUILFLH
0pWRGRGHFiOFXOR
683   
3$/  P 3ROLJRQDO
7/  P 3ROLJRQDO
3,*  P 6HFFLyQWRSRJUiILFD
7DEOD(VWDFLRQHVGHUHJLVWURVXEWHUUiQHDVGHOVLVWHPDGH$7UDSD&RWDVUHODWLYDVDOVXPLGHURSULQFLSDOGHO
VLVWHPDGHFXHYDVSURIXQGLGDGGHHPSOD]DPLHQWRRGLVWDQFLDYHUWLFDOGHOVHQVRUFRQUHVSHFWRDODVXSHUILFLHGHO
WHUUHQR

 (O FXUVR GH DJXD GHVGH HO VXPLGHUR KDVWD OD VXUJHQFLD VH KD WUD]DGR PHGLDQWH
PXHVWUHRVSXQWXDOHVVLJXLHQGRXQDVHULHGHWUD\HFWRULDVGHILQLGDV
 F6LPDGH$)XUQD&DVWHORGD)XUQD%RLYDR9HOHQoD3RUWXJDO
 &DYLGDG HVWUXFWXUDO HPSOD]DGD HQ GRV JUDQGHV ILVXUDV VXEYHUWLFDOHV 7LHQH XQ
GHVDUUROORWRWDOWRSRJUDILDGRGHPFRQXQGHVQLYHOYHUWLFDOHQWUHODERFDPiVDOWD\ODPiV
EDMDGHP/DFXHYDHVWiGLYLGLGDHQGRV]RQDV/D]RQDVXSHULRUHQWUHODVFRWDV\±P
\TXHFRQVWLWX\HXQDFDYLGDGFHUUDGD\RVFXUDFRQWUHVQLYHOHVGHHQWLGDG\OD]RQDEDMDTXH
HVUHDOPHQWHXQDILVXUDDELHUWDSDUFLDOPHQWHVLQWHFKRHQWUHODVFRWDV\P
 6H KDQ GLVSXHVWR FXDWUR UHJLVWUDGRUHV (/86% /$6&$5 SDUD OD PHGLFLyQ GH
WHPSHUDWXUD K~PHGD WHPSHUDWXUD GH VDWXUDFLyQ \ KXPHGDG UHODWLYD D OR ODUJR GH OD JDOHUtD
SULQFLSDO GH OD ]RQD DOWD /RV UHJLVWUDGRUHV VH KDQ VLWXDGR HQ ODV SUR[LPLGDGHV GH
ELRPLQHUDOHV/DVHVWDFLRQHVVHGHQRWDURQFRPR7$7%7&\7(/DILJXUDPXHVWUDOD
GLVSRVLFLyQGHORVVHQVRUHVHQXQDVHFFLyQFRPSXHVWDGHODFDYLGDG
 /DFXHYDWLHQHXQDPDUFDGDRULHQWDFLyQ16FRQDSHUWXUDDO1GHELGRDVXGHVDUUROOR
DVRFLDGRDGLDFODVDVGHGLUHFFLyQ1(\EX]DPLHQWR(OWUDPRGHJDOHUtDVHOHFFLRQDGR
HYROXFLRQDVHJ~Q1(FRQEX]DPLHQWRD±1(/DVLWXDFLyQ\RULHQWDFLyQGHOD
FXHYDKDFHTXHSXHGDSURGXFLUVHXQDFLUFXODFLyQDVFHQGHQWHIOXMRGH7%D7&\D7$HQ
W~QHOGHYLHQWRFXDQGRVHGDQIOXMRVGHDLUHH[WHUQRGHGLUHFFLyQSUHGRPLQDQWH1
 /D FDYLGDG FDUHFH GH IRUPDV GH HURVLyQ \ GH KXHOODV GH FLUFXODFLyQ SHUPDQHQWH GH
DJXD ([LVWHQ HSLVRGLRV HVSRUiGLFRV SRU DIORUDPLHQWRV GH DJXD HQ ODV SUR[LPLGDGHV GH ODV
HVWDFLRQHV7$\7&\DIORUDPLHQWRVHVWDFLRQDOHVHQODJDOHUtDEDMDSUy[LPDDODHVWDFLyQ7%
3RU ODPRUIRORJtDYHUWLFDO GHO SDVDMH VHSURGXFH DEXQGDQWHJRWHR\ HVFRUUHQWtDGHO DJXDGH
OOXYLDSURFHGHQWHGHODVXSHUILFLH
 6H SUHWHQGH FRQVWUXLU XQ PRGHOR TXH UHIOHMH HO JUDGLHQWH WHUPRKLJURPpWULFR
XQLGLPHQVLRQDO VHJ~Q HMH KRUL]RQWDO PDSDGH IOXMR WpUPLFRGHERFD7(D IRQGRGHJDOHUtD
7$SDVDQGRSRU7%SULPHUDVDOD\7&LQWHUVHFFLyQFHQWUDOGHSDVDMHV/DGLVWULEXFLyQGH
VHQVRUHVVHLQGLFDHQODILJXUD
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x 'HWHUPLQDUODHVWDELOLGDGWpUPLFDGHORVSDOHRQLYHOHVPiVDQWLJXRVSULQFLSDOPHQWHORV
TXHSUHVHQWDQELRPLQHUDOL]DFLRQHVXKRUL]RQWHVDUTXHROyJLFRVLPSRUWDQWHV
6HQVRU &RWDUHODWLYDUHIHULGDDO
VXPLGHURSULQFLSDO
3URIXQGLGDGUHIHULGDDOD
VXSHUILFLH
0pWRGRGHFiOFXOR
683   
3$/  P 3ROLJRQDO
7/  P 3ROLJRQDO
3,*  P 6HFFLyQWRSRJUiILFD
7DEOD(VWDFLRQHVGHUHJLVWURVXEWHUUiQHDVGHOVLVWHPDGH$7UDSD&RWDVUHODWLYDVDOVXPLGHURSULQFLSDOGHO
VLVWHPDGHFXHYDVSURIXQGLGDGGHHPSOD]DPLHQWRRGLVWDQFLDYHUWLFDOGHOVHQVRUFRQUHVSHFWRDODVXSHUILFLHGHO
WHUUHQR

 (O FXUVR GH DJXD GHVGH HO VXPLGHUR KDVWD OD VXUJHQFLD VH KD WUD]DGR PHGLDQWH
PXHVWUHRVSXQWXDOHVVLJXLHQGRXQDVHULHGHWUD\HFWRULDVGHILQLGDV
 F6LPDGH$)XUQD&DVWHORGD)XUQD%RLYDR9HOHQoD3RUWXJDO
 &DYLGDG HVWUXFWXUDO HPSOD]DGD HQ GRV JUDQGHV ILVXUDV VXEYHUWLFDOHV 7LHQH XQ
GHVDUUROORWRWDOWRSRJUDILDGRGHPFRQXQGHVQLYHOYHUWLFDOHQWUHODERFDPiVDOWD\ODPiV
EDMDGHP/DFXHYDHVWiGLYLGLGDHQGRV]RQDV/D]RQDVXSHULRUHQWUHODVFRWDV\±P
\TXHFRQVWLWX\HXQDFDYLGDGFHUUDGD\RVFXUDFRQWUHVQLYHOHVGHHQWLGDG\OD]RQDEDMDTXH
HVUHDOPHQWHXQDILVXUDDELHUWDSDUFLDOPHQWHVLQWHFKRHQWUHODVFRWDV\P
 6H KDQ GLVSXHVWR FXDWUR UHJLVWUDGRUHV (/86% /$6&$5 SDUD OD PHGLFLyQ GH
WHPSHUDWXUD K~PHGD WHPSHUDWXUD GH VDWXUDFLyQ \ KXPHGDG UHODWLYD D OR ODUJR GH OD JDOHUtD
SULQFLSDO GH OD ]RQD DOWD /RV UHJLVWUDGRUHV VH KDQ VLWXDGR HQ ODV SUR[LPLGDGHV GH
ELRPLQHUDOHV/DVHVWDFLRQHVVHGHQRWDURQFRPR7$7%7&\7(/DILJXUDPXHVWUDOD
GLVSRVLFLyQGHORVVHQVRUHVHQXQDVHFFLyQFRPSXHVWDGHODFDYLGDG
 /DFXHYDWLHQHXQDPDUFDGDRULHQWDFLyQ16FRQDSHUWXUDDO1GHELGRDVXGHVDUUROOR
DVRFLDGRDGLDFODVDVGHGLUHFFLyQ1(\EX]DPLHQWR(OWUDPRGHJDOHUtDVHOHFFLRQDGR
HYROXFLRQDVHJ~Q1(FRQEX]DPLHQWRD±1(/DVLWXDFLyQ\RULHQWDFLyQGHOD
FXHYDKDFHTXHSXHGDSURGXFLUVHXQDFLUFXODFLyQDVFHQGHQWHIOXMRGH7%D7&\D7$HQ
W~QHOGHYLHQWRFXDQGRVHGDQIOXMRVGHDLUHH[WHUQRGHGLUHFFLyQSUHGRPLQDQWH1
 /D FDYLGDG FDUHFH GH IRUPDV GH HURVLyQ \ GH KXHOODV GH FLUFXODFLyQ SHUPDQHQWH GH
DJXD ([LVWHQ HSLVRGLRV HVSRUiGLFRV SRU DIORUDPLHQWRV GH DJXD HQ ODV SUR[LPLGDGHV GH ODV
HVWDFLRQHV7$\7&\DIORUDPLHQWRVHVWDFLRQDOHVHQODJDOHUtDEDMDSUy[LPDDODHVWDFLyQ7%
3RU ODPRUIRORJtDYHUWLFDO GHO SDVDMH VHSURGXFH DEXQGDQWHJRWHR\ HVFRUUHQWtDGHO DJXDGH
OOXYLDSURFHGHQWHGHODVXSHUILFLH
 6H SUHWHQGH FRQVWUXLU XQ PRGHOR TXH UHIOHMH HO JUDGLHQWH WHUPRKLJURPpWULFR
XQLGLPHQVLRQDO VHJ~Q HMH KRUL]RQWDO PDSDGH IOXMR WpUPLFRGHERFD7(D IRQGRGHJDOHUtD
7$SDVDQGRSRU7%SULPHUDVDOD\7&LQWHUVHFFLyQFHQWUDOGHSDVDMHV/DGLVWULEXFLyQGH
VHQVRUHVVHLQGLFDHQODILJXUD
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 6H KDQ UHDOL]DGRPHGLFLRQHV \PRQLWRUL]DFLRQHV GH ODV FXHYDV GHVGH QRYLHPEUH GH
KDVWDPDU]RGH$IHFKDGHGHIHEUHURGHVHGLVSRQHQGHORVUHJLVWURVTXH
VHUHVXPHQHQODWDEODVLJXLHQWH
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 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 
 7GHZ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 7GHZ&      
$7UDSD 683 7&      
3$/ 7&      
7/ 7&      
3,* 7&      
7DEOD  5HVXPHQ GH GDWRV GH ODV HVWDFLRQHV GH UHJLVWUR PRQWDGDV HQ WUHV VLVWHPDV JUDQtWLFRV /D
PRQLWRUL]DFLyQGHODVFXHYDVVHKDUHDOL]DGRGHVGHQRYLHPEUHGHKDVWDPDU]RGH

(VWDFLRQHVH[WHUQDVGHUHIHUHQFLD
 <D VH LQGLFy HQ OD LQWURGXFFLyQDO FDStWXOR TXH VH WRPDQFRPR UHIHUHQFLD ORVGDWRV
S~EOLFRV ZZZPHWHRJDOLFLDHVGH ODV HVWDFLRQHVPHWHRUROyJLFDV\DJURPHWHRUROyJLFDVPiV
SUy[LPDVD ORV VLVWHPDVHQHVWXGLR$XQTXHKD\HVWDFLRQHVTXHDSRUWDQ UHJLVWURVKRUDULRV\
GLH]PLQXWDOHVHVWRVUHJLVWURVELHQVHOLPLWDQDSRFDVYDULDEOHVRELHQVRQUHJLVWURVFRUWRV/DV
YDULDEOHVH[WHUQDVGLVSRQLEOHVVRQODVVLJXLHQWHV
 7HPSHUDWXUDDPELHQWDOGLDULDPHGLD\TXHGHQRWDUHPRV7DGP
 7HPSHUDWXUDGHODLUHVXSHUILFLDOGLDULDPHGLDDP\TXHGHQRWDUHPRV7VGP
 7HPSHUDWXUDGHOVXHORGLDULDPHGLDDP\TXHGHQRWDUHPRV7JGP
 +XPHGDGUHODWLYDGLDULDPHGLD\TXHGHQRWDUHPRV+UGP
 7HPSHUDWXUDGHVDWXUDFLyQURFtR\TXHGHQRWDUHPRV7GGP
 9HORFLGDGGLDULDPHGLDGHOYLHQWR\VXGLUHFFLyQ\TXHGHQRWDUHPRV,YGP\5
 ,QWHQVLGDGSOXYLRPpWULFDGLDULD\TXHGHQRWDUHPRV,SGP


 (YDOXDPRVSDUDHOUDQJRWHPSRUDOFXELHUWRSRUORVUHJLVWUDGRUHVODLGRQHLGDGGHODV
HVWDFLRQHVH[WHUQDVWHQLHQGRHQFXHQWDODGLVWDQFLDDODFDYLGDGODFDOLGDGGHORVGDWRVHVWRHV
VX FRQWLQXLGDG HQ HO WLHPSR \ VX DFRSODPLHQWR R VLQFURQLVPR FRQ ODV VHULHV GH GDWRV
GLVSRQLEOHVHQODFDYLGDG/DILJXUDPXHVWUDODVWHPSHUDWXUDVVXSHUILFLDOHVDPVHULHV
7JGPGH ODV HVWDFLRQHV DJURPHWHRUROyJLFDV GH(QWH]D 6DOFHGDGH&DVHODV \$UHDV 7XL
FRPSDUDGDV FRQ ODV WHPSHUDWXUDV UHJLVWUDGDV HQ HO VHQVRU VXSHUILFLDO GH $7UDSD HVWDFLyQ
683 \ VHQVRU GH ERFD GH FXHYD GH $ )XUQD HVWDFLyQ 7( 6H SXHGH DSUHFLDU FRPR ORV
IUDJPHQWRVGHOUHJLVWUR683GH$7UDSDVRQYLVXDOPHQWHFRKHUHQWHVFRQODVHULHGH$UHDV3RU
VXSDUWH7(TXHQRHVXQDHVWDFLyQHVWULFWDPHQWHGHVXSHUILFLHGDGRTXHVHVLW~DHQXQDOHUR
SUy[LPRDXQDGH ODVERFDVGHHQWUDGDD ODFDYLGDGYLVXDOPHQWH WDPELpQYDUtDDFRUGHDODV
YDULDFLRQHVGH$UHDV(QWH]D

 (Q OD ILJXUD  VXSHUSRQHPRV OD WHPSHUDWXUD VXSHUILFLDO 7JGP D  FP GLDULD
PHGLDGHODHVWDFLyQGH$UHDVFRQORVUHJLVWURVGLVSRQLEOHVSDUDORVFXDWURVHQVRUHVVLWXDGRV
HQ ODFXHYDGH$7UDSD9LVXDOPHQWHVHDSUHFLDFRPR OD WHPSHUDWXUDDPELHQWDOGH ODFXHYD
VLJXHODVYDULDFLRQHVVXSHUILFLDOHV$SDUHQWHPHQWHH[LVWHXQDPD\RUDWHQXDFLyQ\GHVIDVHD
PD\RUSURIXQGLGDGGHOVHQVRUORTXHVHUtDFRKHUHQWHFRQORVPRGHORVGHGLIXVLYLGDGGHFDORU
HQXQPHGLRKRPRJpQHRVHPLLQILQLWR&$56/$:	-$(*(5
 ,JXDOPHQWH HQ OD ILJXUD  VXSHUSRQHPRV OD WHPSHUDWXUD 7JGP D  FP GLDULD
PHGLDGHODHVWDFLyQGH(QWH]DFRQORVUHJLVWURVGLVSRQLEOHVSDUDORVFXDWURVHQVRUHVVLWXDGRV
HQODFXHYDGH$)XUQD9LVXDOPHQWHVHDSUHFLDFRPRODWHPSHUDWXUDGHOVLVWHPDVLJXHODV
YDULDFLRQHV VXSHUILFLDOHV SRU OR TXH HQ DXVHQFLD GH XQD HVWDFLyQ 3RUWXJXHVD GH UHIHUHQFLD
WRPDUHPRV HVWD FRPR EDVH SDUD HO DQiOLVLV 0HGLDQWH UHJLVWUDGRUHV HQ SDUDOHOR VH KD
FRPSUREDGRTXHORVHVFDORQHVEUXVFRVHQORVUHJLVWURVVHFRUUHVSRQGHQDIDOORVHQODVEDWHUtDV
GHORVLQVWUXPHQWRV
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 +XPHGDGUHODWLYDGLDULDPHGLD\TXHGHQRWDUHPRV+UGP
 7HPSHUDWXUDGHVDWXUDFLyQ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WRPDUHPRV HVWD FRPR EDVH SDUD HO DQiOLVLV 0HGLDQWH UHJLVWUDGRUHV HQ SDUDOHOR VH KD
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(VWDFLyQ 7LSR /DWLWX
G
/RQJLWXG &RWD 'LVWDQFLD 9DULDEOHV
$UHDV $JURPHWHR   P NP 7VGP7JGP
0$ORLD 0HWHR   P NP 9GP5,SGP
7DEOD'DWRVGHORFDOL]DFLyQGHOVLVWHPDGH$7UDSD\GHODVHVWDFLRQHVH[WHUQDVXVDGDVFRPRUHIHUHQFLDSDUD
VXHVWXGLR

$)XUQD < ; =P 
(VWDFLyQ 7LSR /DWLWX
G
/RQJLWXG &RWD 'LVWDQFLD 9DULDEOHV
(QWHQ]D $JURPHWHR    NP 7VGP7JGP
0$ORLD 0HWHR    NP 9GP5,SGP
7DEOD'DWRVGHORFDOL]DFLyQGHOVLVWHPDGH$)XUQD\GHODVHVWDFLRQHVH[WHUQDVXVDGDVFRPRUHIHUHQFLDSDUD
VXHVWXGLR

 'HWHUPLQDFLyQGH ORV IDFWRUHVFRQPD\RU LQIOXHQFLDHQ ODPLFURFOLPDWRORJtDGH OD
FDYLGDG
 (O REMHWLYR HQ HVWH DSDUWDGR HV FRQFUHWDU HO GRPLQLR WHPSRUDOGH ODV RVFLODFLRQHV \
FDPELRV HQ ODV GLVWLQWDV YDULDEOHV PLFURFOLPDWROyJLFDV (Q HVHQFLD VH EXVFD VDEHU TXp
SURFHVRVGHEHUiQDJUXSDUVHRFRQVLGHUDUVHDJUXSDGRVSDUDFUHDUXQPRGHORFOLPiWLFRGH ODV
FDYLGDGHV HQ IXQFLyQ GH OD HVFDOD WHPSRUDO GHO PRGHOR HVWR HV LQWHUHVD FRPSUREDU HO
DFRSODPLHQWRRFRUUHODFLyQHQWUHYDULDEOHVVXSHUILFLDOHV\VXEWHUUiQHDV
 (ODFRSODPLHQWRHQWUH VHULHV IUHQWHD HYHQWRVGHFRUWDGXUDFLyQGXUDFLyQ UHIHULGDDO
SHULRGREDVHGHODVHULH7 K7 K7G
 ([WHQVLyQGLQiPLFDHQHOWLHPSRGHHYHQWRVGHFRUWDGXUDFLyQRGHVHULHVGHHYHQWRV
FRUWRV$QRPDOtDVORFDOHVRHYHQWRVGHODUJDDIHFFLyQ
 &RPSRQHQWHVPHFDQLVPRV\SURFHVRVSULQFLSDOHV
 (VWH DQiOLVLV VH HIHFW~D VREUH ORV UHJLVWURV GHO VLVWHPDGH$7UDSDSXHV VRQ ORV TXH
SUHVHQWDQWUDPRVODUJRVVLPXOWiQHRVHQWRGDVVXVHVWDFLRQHV

 9HQWLODFLyQQDWXUDO&RUUHODFLyQ,YGP±7FGP
 (QHODSDUWDGRVHUHVXPLHURQORVPHFDQLVPRVGHYHQWLODFLyQTXHDSDUHFHQHQOD
OLWHUDWXUD/DIDOWDGHFRQWLQXLGDGVVGHORVFRQGXFWRV\SDVDMHVVXHVWUXFWXUDDELHUWD\OD
VLPSOH REVHUYDFLyQ GH HOHYDGDV FRUULHQWHV GH DLUH HQ OD FDYLGDG FXDQGR H[LVWHQ YLHQWRV GH
GLUHFFLyQ SUHGRPLQDQWH FRLQFLGHQWH FRQ OD HVWUXFWXUD GH OD FDYLGDG FRQOOHYD D DQDOL]DU OD
YHQWLODFLyQ QDWXUDO OD FLUFXODFLyQ GHO DLUH \ VX LQWHUDFFLyQ FRQ OD FDYLGDG FRPR VLPSOHV
FRUULHQWHVLQGXFLGDVSRUHVRVIOXMRVH[WHULRUHV
 (ODLUHHVXQIOXLGRFDORUSRUWDGRU\FRPRWDOHQPRYLPLHQWRUHODWLYRFRQUHVSHFWRD
OD HVWUXFWXUD  GH XQ VLVWHPD GH EORTXHV HVD UHWtFXOD EORTXHVKXHFRV DWUDYHVDQGR WRWDO R
SDUFLDOPHQWHODUHGGHSDVDMHVFDEHLQWHUSUHWDUVHFRPRXQLQWHUFDPELDGRUGHFDORUVLPSOH(O
DLUH HQ PRYLPLHQWR HQ IXQFLyQ GH OD PDJQLWXG GHO HYHQWR LQWHQVLGDG FRQWLQXLGDG HWF


SRGUtDSURGXFLURVFLODFLRQHVWUDQVLWRULDVHQODVFRQGLFLRQHVPLFURFOLPiWLFDVGHOVLVWHPDRELHQ
JHQHUDUGLVWRUVLRQHVVLJQLILFDWLYDVGHFRUWRPHGLRSOD]R(VWDSUHVXQFLyQFRQOOHYDUtDHOWUDWDU
ODFDYLGDGFRPRXQLQWHUFDPELDGRUDLUHWLHUUD($+((DUWK$LU+HDW([FKDQJHU<WDPELpQ
DXQTXHODVHVWDFLRQHVGHUHJLVWURFRQWLQXRVXEWHUUiQHDVQRVHKDQDVRFLDGRGLUHFWDPHQWHFRQ
FXUVRV GH DJXD KDEUtD TXH FRQVLGHUDU OD FLUFXODFLyQ GHO DLUH HQ UHODFLyQ FRQ RWURV IOXMRV
QDWXUDOHVSUHVHQWHVHQODFDYLGDGFRPRXQFXUVRGHDJXDSULQFLSDOORTXHSRGUtDGDUOXJDUD
LQWHUSUHWDU HO VLVWHPD FRPR XQ LQWHUFDPELDGRU GH FDORU VHULH ($+( (DUWK$LU +HDW
([FKDQJHU(:+: (DUWK:DWHU +HDW ([FKDQJHU FRQ IOXMRV SDUDOHORV R FRQ IOXMRV D
FRQWUDFRUULHQWHVHJ~QIXHVHQODVGLUHFFLRQHVUHODWLYDVGHDPERVIOXLGRV
 (OSUHVHQWHDSDUWDGRVHFHQWUDHQHYDOXDUHOSRVLEOHDFRSODPLHQWRHQWUHHOYLHQWRGLDULR
PHGLR ,YGP \ OD WHPSHUDWXUD GH ORV VLVWHPDV HVWXGLDGRV (O HVWXGLR WHQGUi HQ FXHQWD OD
GLUHFFLyQGHOYLHQWRHQIXQFLyQGHODRULHQWDFLyQGHODFDYLGDG\YDJXDGDGyQGHVHHPSOD]D
 $(0(7GHILQHODGLUHFFLyQGHUDFKDFRPRODGLUHFFLyQGHGyQGHYLHQHHOYLHQWRHQHO
LQVWDQWHGHODUDFKDZZZDHPHWHVHVHOWLHPSRREVHUYDFLRQXOWLPRVGDWRVD\XGD$VtVL5HV
ODGLUHFFLyQGHOSODQRGHFXHYDSULQFLSDORGHODYDJXDGDHQVHQWLGRDVFHQGHQWHHQEDVHDOD
GHILQLFLyQGH$(0(7VHFRQVLGHUDUiQGRVVHULHVWHPSRUDOHV
 9LHQWRVDVFHQGHQWHVHQUHODFLyQDOSODQRSULQFLSDOGHFXHYD,YGP$TXHOORVYLHQWRV
GHGLUHFFLyQFRPSUHQGLGDVHQWUHā5\ā5
 9LHQWRV GHVFHQGHQWHV HQ UHODFLyQ DO SODQR SULQFLSDO GH FXHYD ,YGPG  $TXHOORV
YLHQWRVGHGLUHFFLyQFRPSUHQGLGDVHQWUHā5\ā5

 7DO FRPR VH LQGLFy HQ OD LQWURGXFFLyQ GH HVWH DSDUWDGR VH DQDOL]DUi OD YHQWLODFLyQ
QDWXUDO FHQWUiQGRQRV HQ HO VLVWHPD GH $ 7UDSD /RV PXHVWUHRV SXQWXDOHV VLJXLHQGR
WUD\HFWRULDVGHILQLGDVHQHVWDFDYLGDGPXHVWUDQFRUULHQWHVGHDLUHDVFHQGHQWHV\GHVFHQGHQWHV
D OR ODUJR GHO HMH SULQFLSDO GH OD FDYLGDG DSDUHQWHPHQWH FRPSDWLEOHV FRQ IHQyPHQRV GH
WHUPRFLUFXODFLyQHQWXERGHYLHQWR6LQHPEDUJRHQDOJXQDVERFDV\SXQWRVVHKDQGHWHFWDGR
FRUULHQWHVGHDLUHSXOVDQWHVLQFOXVLYHFRQLQYHUVLyQHQHOVHQWLGRGHOIOXMR/DVDQRPDOtDVHQ
ORVIOXMRVSRGUtDQUHODFLRQDUVHFRQODDSHUWXUDGHOVLVWHPDIDOWDGHFRQWLQXLGDGGHORVWXERV
GH FLUFXODFLyQ HIHFWRV GH DXWRFRPSUHVLyQ \ WXUEXOHQFLDV R FRPR FRQVHFXHQFLD GH OD
FLUFXODFLyQLQGXFLGDSRUFRUULHQWHVVXSHUILFLDOHV
 /DILJXUDFRPSDUDODVWHPSHUDWXUDVDPELHQWDOHVGHODLUHHQODHVWDFLyQGHO$ORLD
FRQODVWHPSHUDWXUDVGHODLUHHQ$7UDSD6HVXSHUSRQHHQGLDJUDPDGHEDUUDVODVYHORFLGDGHV
GLDULDVPHGLDVGHDLUH
 (OVLVWHPDGH$7UDSDVHGHVDUUROODHQXQDYDJXDGDGHGLUHFFLyQSUHGRPLQDQWH2(DO
HVWHGHOPRQWH$ORLD3RUHOORVHKDGHVFRPSXHVWRODVHULHWHPSRUDOGHYHORFLGDGHVGHYLHQWR
HQ VXEVHULHV GH GLUHFFLRQHV   \   /D ILJXUD  FRPSDUD QXHYDPHQWH ODV

)LJXUD  &RPSDUDWLYD HQWUH OD WHPSHUDWXUD GHO DLUH HQ OD HVWDFLyQ GH$ORLD FRQ ODV WHPSHUDWXUDV GLDULDV
PHGLDVREWHQLGDVDSDUWLUGH ORV WHUPRUHJLVWUDGRUHVGH A Trapa(OGLDJUDPDGHEDUUDV LQGLFD ODVYHORFLGDGHV
GLDULDVPHGLDVGHDLUH 
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
$7UDSD < ; =P 
(VWDFLyQ 7LSR /DWLWX
G
/RQJLWXG &RWD 'LVWDQFLD 9DULDEOHV
$UHDV $JURPHWHR   P NP 7VGP7JGP
0$ORLD 0HWHR   P NP 9GP5,SGP
7DEOD'DWRVGHORFDOL]DFLyQGHOVLVWHPDGH$7UDSD\GHODVHVWDFLRQHVH[WHUQDVXVDGDVFRPRUHIHUHQFLDSDUD
VXHVWXGLR

$)XUQD < ; =P 
(VWDFLyQ 7LSR /DWLWX
G
/RQJLWXG &RWD 'LVWDQFLD 9DULDEOHV
(QWHQ]D $JURPHWHR    NP 7VGP7JGP
0$ORLD 0HWHR    NP 9GP5,SGP
7DEOD'DWRVGHORFDOL]DFLyQGHOVLVWHPDGH$)XUQD\GHODVHVWDFLRQHVH[WHUQDVXVDGDVFRPRUHIHUHQFLDSDUD
VXHVWXGLR

 'HWHUPLQDFLyQGH ORV IDFWRUHVFRQPD\RU LQIOXHQFLDHQ ODPLFURFOLPDWRORJtDGH OD
FDYLGDG
 (O REMHWLYR HQ HVWH DSDUWDGR HV FRQFUHWDU HO GRPLQLR WHPSRUDOGH ODV RVFLODFLRQHV \
FDPELRV HQ ODV GLVWLQWDV YDULDEOHV PLFURFOLPDWROyJLFDV (Q HVHQFLD VH EXVFD VDEHU TXp
SURFHVRVGHEHUiQDJUXSDUVHRFRQVLGHUDUVHDJUXSDGRVSDUDFUHDUXQPRGHORFOLPiWLFRGH ODV
FDYLGDGHV HQ IXQFLyQ GH OD HVFDOD WHPSRUDO GHO PRGHOR HVWR HV LQWHUHVD FRPSUREDU HO
DFRSODPLHQWRRFRUUHODFLyQHQWUHYDULDEOHVVXSHUILFLDOHV\VXEWHUUiQHDV
 (ODFRSODPLHQWRHQWUH VHULHV IUHQWHD HYHQWRVGHFRUWDGXUDFLyQGXUDFLyQ UHIHULGDDO
SHULRGREDVHGHODVHULH7 K7 K7G
 ([WHQVLyQGLQiPLFDHQHOWLHPSRGHHYHQWRVGHFRUWDGXUDFLyQRGHVHULHVGHHYHQWRV
FRUWRV$QRPDOtDVORFDOHVRHYHQWRVGHODUJDDIHFFLyQ
 &RPSRQHQWHVPHFDQLVPRV\SURFHVRVSULQFLSDOHV
 (VWH DQiOLVLV VH HIHFW~D VREUH ORV UHJLVWURV GHO VLVWHPDGH$7UDSDSXHV VRQ ORV TXH
SUHVHQWDQWUDPRVODUJRVVLPXOWiQHRVHQWRGDVVXVHVWDFLRQHV

 9HQWLODFLyQQDWXUDO&RUUHODFLyQ,YGP±7FGP
 (QHODSDUWDGRVHUHVXPLHURQORVPHFDQLVPRVGHYHQWLODFLyQTXHDSDUHFHQHQOD
OLWHUDWXUD/DIDOWDGHFRQWLQXLGDGVVGHORVFRQGXFWRV\SDVDMHVVXHVWUXFWXUDDELHUWD\OD
VLPSOH REVHUYDFLyQ GH HOHYDGDV FRUULHQWHV GH DLUH HQ OD FDYLGDG FXDQGR H[LVWHQ YLHQWRV GH
GLUHFFLyQ SUHGRPLQDQWH FRLQFLGHQWH FRQ OD HVWUXFWXUD GH OD FDYLGDG FRQOOHYD D DQDOL]DU OD
YHQWLODFLyQ QDWXUDO OD FLUFXODFLyQ GHO DLUH \ VX LQWHUDFFLyQ FRQ OD FDYLGDG FRPR VLPSOHV
FRUULHQWHVLQGXFLGDVSRUHVRVIOXMRVH[WHULRUHV
 (ODLUHHVXQIOXLGRFDORUSRUWDGRU\FRPRWDOHQPRYLPLHQWRUHODWLYRFRQUHVSHFWRD
OD HVWUXFWXUD  GH XQ VLVWHPD GH EORTXHV HVD UHWtFXOD EORTXHVKXHFRV DWUDYHVDQGR WRWDO R
SDUFLDOPHQWHODUHGGHSDVDMHVFDEHLQWHUSUHWDUVHFRPRXQLQWHUFDPELDGRUGHFDORUVLPSOH(O
DLUH HQ PRYLPLHQWR HQ IXQFLyQ GH OD PDJQLWXG GHO HYHQWR LQWHQVLGDG FRQWLQXLGDG HWF


SRGUtDSURGXFLURVFLODFLRQHVWUDQVLWRULDVHQODVFRQGLFLRQHVPLFURFOLPiWLFDVGHOVLVWHPDRELHQ
JHQHUDUGLVWRUVLRQHVVLJQLILFDWLYDVGHFRUWRPHGLRSOD]R(VWDSUHVXQFLyQFRQOOHYDUtDHOWUDWDU
ODFDYLGDGFRPRXQLQWHUFDPELDGRUDLUHWLHUUD($+((DUWK$LU+HDW([FKDQJHU<WDPELpQ
DXQTXHODVHVWDFLRQHVGHUHJLVWURFRQWLQXRVXEWHUUiQHDVQRVHKDQDVRFLDGRGLUHFWDPHQWHFRQ
FXUVRV GH DJXD KDEUtD TXH FRQVLGHUDU OD FLUFXODFLyQ GHO DLUH HQ UHODFLyQ FRQ RWURV IOXMRV
QDWXUDOHVSUHVHQWHVHQODFDYLGDGFRPRXQFXUVRGHDJXDSULQFLSDOORTXHSRGUtDGDUOXJDUD
LQWHUSUHWDU HO VLVWHPD FRPR XQ LQWHUFDPELDGRU GH FDORU VHULH ($+( (DUWK$LU +HDW
([FKDQJHU(:+: (DUWK:DWHU +HDW ([FKDQJHU FRQ IOXMRV SDUDOHORV R FRQ IOXMRV D
FRQWUDFRUULHQWHVHJ~QIXHVHQODVGLUHFFLRQHVUHODWLYDVGHDPERVIOXLGRV
 (OSUHVHQWHDSDUWDGRVHFHQWUDHQHYDOXDUHOSRVLEOHDFRSODPLHQWRHQWUHHOYLHQWRGLDULR
PHGLR ,YGP \ OD WHPSHUDWXUD GH ORV VLVWHPDV HVWXGLDGRV (O HVWXGLR WHQGUi HQ FXHQWD OD
GLUHFFLyQGHOYLHQWRHQIXQFLyQGHODRULHQWDFLyQGHODFDYLGDG\YDJXDGDGyQGHVHHPSOD]D
 $(0(7GHILQHODGLUHFFLyQGHUDFKDFRPRODGLUHFFLyQGHGyQGHYLHQHHOYLHQWRHQHO
LQVWDQWHGHODUDFKDZZZDHPHWHVHVHOWLHPSRREVHUYDFLRQXOWLPRVGDWRVD\XGD$VtVL5HV
ODGLUHFFLyQGHOSODQRGHFXHYDSULQFLSDORGHODYDJXDGDHQVHQWLGRDVFHQGHQWHHQEDVHDOD
GHILQLFLyQGH$(0(7VHFRQVLGHUDUiQGRVVHULHVWHPSRUDOHV
 9LHQWRVDVFHQGHQWHVHQUHODFLyQDOSODQRSULQFLSDOGHFXHYD,YGP$TXHOORVYLHQWRV
GHGLUHFFLyQFRPSUHQGLGDVHQWUHā5\ā5
 9LHQWRV GHVFHQGHQWHV HQ UHODFLyQ DO SODQR SULQFLSDO GH FXHYD ,YGPG  $TXHOORV
YLHQWRVGHGLUHFFLyQFRPSUHQGLGDVHQWUHā5\ā5

 7DO FRPR VH LQGLFy HQ OD LQWURGXFFLyQ GH HVWH DSDUWDGR VH DQDOL]DUi OD YHQWLODFLyQ
QDWXUDO FHQWUiQGRQRV HQ HO VLVWHPD GH $ 7UDSD /RV PXHVWUHRV SXQWXDOHV VLJXLHQGR
WUD\HFWRULDVGHILQLGDVHQHVWDFDYLGDGPXHVWUDQFRUULHQWHVGHDLUHDVFHQGHQWHV\GHVFHQGHQWHV
D OR ODUJR GHO HMH SULQFLSDO GH OD FDYLGDG DSDUHQWHPHQWH FRPSDWLEOHV FRQ IHQyPHQRV GH
WHUPRFLUFXODFLyQHQWXERGHYLHQWR6LQHPEDUJRHQDOJXQDVERFDV\SXQWRVVHKDQGHWHFWDGR
FRUULHQWHVGHDLUHSXOVDQWHVLQFOXVLYHFRQLQYHUVLyQHQHOVHQWLGRGHOIOXMR/DVDQRPDOtDVHQ
ORVIOXMRVSRGUtDQUHODFLRQDUVHFRQODDSHUWXUDGHOVLVWHPDIDOWDGHFRQWLQXLGDGGHORVWXERV
GH FLUFXODFLyQ HIHFWRV GH DXWRFRPSUHVLyQ \ WXUEXOHQFLDV R FRPR FRQVHFXHQFLD GH OD
FLUFXODFLyQLQGXFLGDSRUFRUULHQWHVVXSHUILFLDOHV
 /DILJXUDFRPSDUDODVWHPSHUDWXUDVDPELHQWDOHVGHODLUHHQODHVWDFLyQGHO$ORLD
FRQODVWHPSHUDWXUDVGHODLUHHQ$7UDSD6HVXSHUSRQHHQGLDJUDPDGHEDUUDVODVYHORFLGDGHV
GLDULDVPHGLDVGHDLUH
 (OVLVWHPDGH$7UDSDVHGHVDUUROODHQXQDYDJXDGDGHGLUHFFLyQSUHGRPLQDQWH2(DO
HVWHGHOPRQWH$ORLD3RUHOORVHKDGHVFRPSXHVWRODVHULHWHPSRUDOGHYHORFLGDGHVGHYLHQWR
HQ VXEVHULHV GH GLUHFFLRQHV   \   /D ILJXUD  FRPSDUD QXHYDPHQWH ODV

)LJXUD  &RPSDUDWLYD HQWUH OD WHPSHUDWXUD GHO DLUH HQ OD HVWDFLyQ GH$ORLD FRQ ODV WHPSHUDWXUDV GLDULDV
PHGLDVREWHQLGDVDSDUWLUGH ORV WHUPRUHJLVWUDGRUHVGH A Trapa(OGLDJUDPDGHEDUUDV LQGLFD ODVYHORFLGDGHV
GLDULDVPHGLDVGHDLUH 
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
7DGPGHODHVWDFLyQGHO$ORLDFRQODV7FGPGH$7UDSDSHURVXSHUSRQLHQGRGRVGLDJUDPDVGH
EDUUDVGLIHUHQFLDGRVSRUFRORUHOSULPHURSDUDORVYLHQWRVSURYHQLHQWHVGHO(VWH\
TXH VH FRUUHVSRQGHQ FRQ FRUULHQWHV GH DLUH DVFHQGHQWHV HQ OD YDJXDGD GH OD FDYLGDG \ OD
VHJXQGDSDUDYLHQWRVSURYHQLHQWHVGHO2HVWH\TXHVHFRUUHVSRQGHUtDQFRQYLHQWRV
GHVFHQGLHQWHVHQODYDJXDGDFRQODFRQQRWDFLyQGHHVWDUDVRWDYHQWRGHO$ORLD(OQ~PHURGH
HYHQWRV UHJLVWUDGRV QRV PXHVWUD OD SUHGRPLQDQFLD GH ORV YLHQWRV GHO 2HVWH TXH LQGLFDQ
0$57Ë1(=HWDO

 8WLOL]DQGR WUDQVIRUPDGDV GH FUXFH GH RQGtFXODV ;:7 \ OD WUDQVIRUPDGD  GH
FRKHUHQFLDGHRQGtFXODV:7&VHHYDO~DHOSRVLEOHDFRSODPLHQWRGHODVVHULHV7FGPFRQORV
HYHQWRV LQWHUPLWHQWHV SURGXFLGRV SRU ORV YLHQWRV ,YGP DVFHQGHQWHV ILJXUD  \
GHVFHQGHQWHVILJXUD3DUDHOFiOFXORGHOD;:7:7&VHKDXVDGRXQDRQGtFXODPDGUH
WLSR0RUOHWVREUHODVVHULHVQRUPDOL]DGDV7FGPı7FGPH,YGPı,YGP
 3DUD ORVYLHQWRVDVFHQGHQWHV GHO(VWH;:7PXHVWUDTXHSUiFWLFDPHQWHQRH[LVWHQ
iUHDV VLJQLILFDQWHV GH SRWHQFLD FRP~Q \ ODV TXH VH DSUHFtDQ HQ 3$/ \ 7/ QR SUHVHQWDQ
HQFODYDPLHQWRGHIDVH/D:7&GH7FGPH,YGPFRPSDUDGDVPHGLDQWHVX;:7PXHVWUDXQDV
iUHDV PD\RUHV TXH VH SUHVHQWDQ FRPR VLJQLILFDQWHV FRQ XQD IDVH UHODWLYDPHQWH FRQVWDQWH
GHQWUR GH HVDV iUHDV (VWR QRV LQGLFD TXH H[LVWHQ HYHQWRV DLVODGRV TXH DIHFWDQ D OD
WHPSHUDWXUD 6LQ HPEDUJR QR VH SXHGH HVWDEOHFHU XQD UHODFLyQ GLUHFWD FDXVDHIHFWR HQWUH
DPEDV VHULHV'H ODPLVPD IRUPD SDUD ORV YLHQWRV GHVFHQGHQWHV GHO2HVWH;:7PXHVWUD
iUHDVVLJQLILFDQWHVGHSRWHQFLDFRP~QHQWRGRV ORVQLYHOHVGHFXHYDSULQFLSDOPHQWHFXDQGR
ORV YLHQWRV VRQPDQWHQLGRV GXUDQWH XQ FLHUWR WLHPSR HVFDODV GH  GtDV /D:7& GH
7FGPH,YGPGFRPSDUDGDFRQ OD;:7PXHVWUDXQDViUHDVPD\RUHVTXHVHSUHVHQWDQFRPR
VLJQLILFDQWHVSHURTXHQRSUHVHQWDQXQDPLVPDIDVH(OVLJQRGH OD IDVHPXHVWUDFRPRHVRV
LQFUHPHQWRV\PDQWHQLPLHQWRGHYLHQWRVLQWHQVRVLQGXFHXQDDSDUHQWHFDtGDGHWHPSHUDWXUD
6LQ HPEDUJR HO GHVFHQVR WpUPLFR HQ OD FXHYD SRGUtD GHEHUVH D OD FDtGD GH OD WHPSHUDWXUD
H[WHULRU

3OXYLRPHWUtD&RUUHODFLyQ,SGP±7FGP
 /DHVWUXFWXUDGHEORTXHVHVXQDUHGGHKXHFRVDELHUWDFRQHFWDGDFRQODVXSHUILFLHD
WUDYpVGHODFXDOHODJXDGHOOXYLDSXHGHLQILOWUDUVHGHIRUPDGLUHFWDODYDQGR\UHJXODQGROD
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GLIXVLyQGHOFDORU

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GLDJUDPDGHEDUUDV ODVYHORFLGDGHVPHGLDVGLDULDVGHDLUH DVFHQGHQWH D]XO\GHVFHQGHQWH 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GHGLUHFFLyQ
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7DGPGHODHVWDFLyQGHO$ORLDFRQODV7FGPGH$7UDSDSHURVXSHUSRQLHQGRGRVGLDJUDPDVGH
EDUUDVGLIHUHQFLDGRVSRUFRORUHOSULPHURSDUDORVYLHQWRVSURYHQLHQWHVGHO(VWH\
TXH VH FRUUHVSRQGHQ FRQ FRUULHQWHV GH DLUH DVFHQGHQWHV HQ OD YDJXDGD GH OD FDYLGDG \ OD
VHJXQGDSDUDYLHQWRVSURYHQLHQWHVGHO2HVWH\TXHVHFRUUHVSRQGHUtDQFRQYLHQWRV
GHVFHQGLHQWHVHQODYDJXDGDFRQODFRQQRWDFLyQGHHVWDUDVRWDYHQWRGHO$ORLD(OQ~PHURGH
HYHQWRV UHJLVWUDGRV QRV PXHVWUD OD SUHGRPLQDQFLD GH ORV YLHQWRV GHO 2HVWH TXH LQGLFDQ
0$57Ë1(=HWDO

 8WLOL]DQGR WUDQVIRUPDGDV GH FUXFH GH RQGtFXODV ;:7 \ OD WUDQVIRUPDGD  GH
FRKHUHQFLDGHRQGtFXODV:7&VHHYDO~DHOSRVLEOHDFRSODPLHQWRGHODVVHULHV7FGPFRQORV
HYHQWRV LQWHUPLWHQWHV SURGXFLGRV SRU ORV YLHQWRV ,YGP DVFHQGHQWHV ILJXUD  \
GHVFHQGHQWHVILJXUD3DUDHOFiOFXORGHOD;:7:7&VHKDXVDGRXQDRQGtFXODPDGUH
WLSR0RUOHWVREUHODVVHULHVQRUPDOL]DGDV7FGPı7FGPH,YGPı,YGP
 3DUD ORVYLHQWRVDVFHQGHQWHV GHO(VWH;:7PXHVWUDTXHSUiFWLFDPHQWHQRH[LVWHQ
iUHDV VLJQLILFDQWHV GH SRWHQFLD FRP~Q \ ODV TXH VH DSUHFtDQ HQ 3$/ \ 7/ QR SUHVHQWDQ
HQFODYDPLHQWRGHIDVH/D:7&GH7FGPH,YGPFRPSDUDGDVPHGLDQWHVX;:7PXHVWUDXQDV
iUHDV PD\RUHV TXH VH SUHVHQWDQ FRPR VLJQLILFDQWHV FRQ XQD IDVH UHODWLYDPHQWH FRQVWDQWH
GHQWUR GH HVDV iUHDV (VWR QRV LQGLFD TXH H[LVWHQ HYHQWRV DLVODGRV TXH DIHFWDQ D OD
WHPSHUDWXUD 6LQ HPEDUJR QR VH SXHGH HVWDEOHFHU XQD UHODFLyQ GLUHFWD FDXVDHIHFWR HQWUH
DPEDV VHULHV'H ODPLVPD IRUPD SDUD ORV YLHQWRV GHVFHQGHQWHV GHO2HVWH;:7PXHVWUD
iUHDVVLJQLILFDQWHVGHSRWHQFLDFRP~QHQWRGRV ORVQLYHOHVGHFXHYDSULQFLSDOPHQWHFXDQGR
ORV YLHQWRV VRQPDQWHQLGRV GXUDQWH XQ FLHUWR WLHPSR HVFDODV GH  GtDV /D:7& GH
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LQFUHPHQWRV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GHYLHQWRVLQWHQVRVLQGXFHXQDDSDUHQWHFDtGDGHWHPSHUDWXUD
6LQ HPEDUJR HO GHVFHQVR WpUPLFR HQ OD FXHYD SRGUtD GHEHUVH D OD FDtGD GH OD WHPSHUDWXUD
H[WHULRU

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WHPSHUDWXUDGHODFDYLGDG(VWHSURFHVRGHLQWHUFDPELRGHFDORULQWHQVLILFDGRLQGXVWULDOPHQWH
SDUDHQIULDPLHQWRVUiSLGRVHVHOOODPDGRK\GURFRROLQJ(OFDORUVHODYD\HYDFXDDWUDYpVGHO
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
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FXDVLFRLQFLGHQWHDOHMHPHGLRGHODYDJXDGD\FDYLGDG 
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
 /D LQWHQVLGDG SOXYLRPpWULFD OP FRQVWLWX\H OD VHULH WHPSRUDO ,YGP GH HYHQWRV
GLVFRQWLQXRV6HSUHWHQGHYHULILFDUHOQLYHOGHDIHFFLyQGHGLFKRVHYHQWRVVREUH OD7FGPGH
ORVVLVWHPDVHQHVWXGLR/DILJXUDFRPSDUDODV7DGPGHODHVWDFLyQGH$ORLDFRQOD7FGP
GH$7UDSDVXSHUSRQLHQGRHQGLDJUDPDGHEDUUDVODVLQWHQVLGDGHVOPGHOOXYLD3RUUD]RQHV
GHSURFHVDPLHQWRGHORVDUFKLYRVGHPDWULFHVWRGDVODVYDULDEOHVVHKDQHVFDODGR[

 0HGLDQWH;:7\:7&VHHYDO~DHOSRVLEOHDFRSODPLHQWRGH7FGPFRQ ORVHYHQWRV
LQWHUPLWHQWHVSURGXFLGRVSRUODOOXYLD,SGP6HKDFHXVRGHXQDRQGtFXODPDGUHWLSR0RUOHW
VREUHODVVHULHVQRUPDOL]DGDV7FGPı7FGPH,SGPı,SGP
 3XHGH REVHUYDUVH HQ OD ILJXUD D FRUUHVSRQGLHQWH D OD;:77FGP>3$/@ ,SGP
GHOQLYHOPiVDOWRGHOVLVWHPDFRPRODVIOHFKDVGHUHODFLyQGHIDVHVHPXHVWUDQUHODWLYDPHQWH
DOLQHDGDVSDUDFDGDHVFDODGHQWURGHODViUHDVGHSRWHQFLDFRP~QVLJQLILFDWLYD(OH[DPHQGH
OD:7& FRUUHVSRQGLHQWH ILJXUD E QR FRQILUPD HO HQFODYDPLHQWR GH IDVH /DV ;:7
FRUUHVSRQGLHQWHVDORVQLYHOHV7/\3,*SUiFWLFDPHQWHQRPXHVWUDQiUHDVGHSRWHQFLDFRP~Q
VLJQLILFDWLYDV\ODVTXHDSUHFtDQQRSUHVHQWDQHQFODYDPLHQWRGHIDVH/DWUDQVIRUPDGD:7&
GH7FGPH,SGPFRPSDUDGDFRQVX;:7PXHVWUDXQDViUHDVPD\RUHVTXHVHSUHVHQWDQFRPR
VLJQLILFDQWHV6LQHPEDUJRQRVHSXHGHHVWDEOHFHUXQDUHODFLyQGHIDVHHQWUHDPEDVVHULHVSDUD
HVWRV QLYHOHV GH OD FDYLGDG (VWRV GDWRV SRGUtDQ LQGLFDU TXH OD OOXYLD QR LQIOX\H
VLJQLILFDWLYDPHQWHHQHOVLVWHPD\VXDIHFFLyQVHOLPLWDDORVEORTXHV\QLYHOHVPiVSUy[LPRV
DODVXSHUILFLH

&RUUHODFLyQHQWUHODVVHULHVH[WHUQDV7DGP\7JGP
 9DPRVDHYDOXDUHODFRSODPLHQWRHQWUHODVVHULHVWHPSRUDOHVVXEWHUUiQHDVFRQUHVSHFWR
D GRV VHULHV WHPSRUDOHV H[WHUQDV \ TXH SHUWHQHFHQ D HVWDFLRQHV GH UHIHUHQFLD GLIHUHQWHV
0HGLDQWH ;:7 \ :7& VH KDQ SURFHVDGR FRQ RQGtFXOD PDGUH WLSR 0RUOHW  ODV VHULHV
QRUPDOL]DGDV7JGPı7JGP\7DGPı,7DGP
 $PEDV VHULHV 7JGP VREUH 7DGP SUHVHQWDQ DFRSODPLHQWR GH IDVH FRQ XQ iQJXOR
PHGLRYDULDEOHHQIXQFLyQGHOSHUtRGR(OUHVXOWDGRVHPXHVWUDHQODILJXUD

&RUUHODFLyQHQWUH7FGP\7JGP
 6HYHULILFDVLH[LVWHFRUUHODFLyQRDFRSODPLHQWRHQWUHODVVHULHV7JGP\7FGPDQWHVGH
SURFHGHU D HVWLPDU ORV SDUiPHWURV TXH GHILQHQ HOPRGHOR WpUPLFR GH OD FDYLGDG&RQYLHQH
UHFRUGDU TXH ODV 7FGP VRQ WHPSHUDWXUDV DPELHQWDOHV GHQWUR GH ORV GLVWLQWRV QLYHOHV \
SDOHRQLYHOHVGHODFXHYD

)LJXUD  &RPSDUDWLYD HQWUH ODV Tadm GH OD HVWDFLyQ$ORLD FRQ ODV Tcdm GH$ 7UDSD VXSHUSRQLHQGR HQ
GLDJUDPDGHEDUUDVODVLQWHQVLGDGHVSOXYLRPpWULFDVPHGLDVGLDULDVHQHO$ORLD 
Capítulo 6. MICROCLIMA EN LAS CUEVA S EN ROCAS PLUTÓNICAS
386 387




)LJXUD
RQGtFX
UHPDU
red no
ODL]TX
7UDQVI
ODVWTCTcd
FDGRHQJUXHV
ise/DUHODF
LHUGDIvdmO
RUPDGDGHFU
mIvdmd E
RWDPELpQODV
LyQGHIDVHUH
LGHUDQGRDTc
XFHGHRQGtF
3$/ G7
iUHDVGHHQH
ODWLYDVHPXH
dmDIOHF
XODVXWTTcd
/ I3,*(
UJtDFRP~QG
VWUDFRQIOHFK
KDDSXQWDQGR
mIvdmdD
Q WUD]RJUXH
HDOWDVLJQLILF
DV(QIDVHI
GLUHFWDPHQWH
3$/F7/
VR OtPLWHGHO
DQFLDthe 5%
OHFKDDODGHU
KDFLDDEDMR 
H3,*&
&2,cone of
 significance 
HFKDHQDQWL

RKHUHQFLDGH
 influence\
level against
IDVHIOHFKDD




 /D LQWHQVLGDG SOXYLRPpWULFD OP FRQVWLWX\H OD VHULH WHPSRUDO ,YGP GH HYHQWRV
GLVFRQWLQXRV6HSUHWHQGHYHULILFDUHOQLYHOGHDIHFFLyQGHGLFKRVHYHQWRVVREUH OD7FGPGH
ORVVLVWHPDVHQHVWXGLR/DILJXUDFRPSDUDODV7DGPGHODHVWDFLyQGH$ORLDFRQOD7FGP
GH$7UDSDVXSHUSRQLHQGRHQGLDJUDPDGHEDUUDVODVLQWHQVLGDGHVOPGHOOXYLD3RUUD]RQHV
GHSURFHVDPLHQWRGHORVDUFKLYRVGHPDWULFHVWRGDVODVYDULDEOHVVHKDQHVFDODGR[

 0HGLDQWH;:7\:7&VHHYDO~DHOSRVLEOHDFRSODPLHQWRGH7FGPFRQ ORVHYHQWRV
LQWHUPLWHQWHVSURGXFLGRVSRUODOOXYLD,SGP6HKDFHXVRGHXQDRQGtFXODPDGUHWLSR0RUOHW
VREUHODVVHULHVQRUPDOL]DGDV7FGPı7FGPH,SGPı,SGP
 3XHGH REVHUYDUVH HQ OD ILJXUD D FRUUHVSRQGLHQWH D OD;:77FGP>3$/@ ,SGP
GHOQLYHOPiVDOWRGHOVLVWHPDFRPRODVIOHFKDVGHUHODFLyQGHIDVHVHPXHVWUDQUHODWLYDPHQWH
DOLQHDGDVSDUDFDGDHVFDODGHQWURGHODViUHDVGHSRWHQFLDFRP~QVLJQLILFDWLYD(OH[DPHQGH
OD:7& FRUUHVSRQGLHQWH ILJXUD E QR FRQILUPD HO HQFODYDPLHQWR GH IDVH /DV ;:7
FRUUHVSRQGLHQWHVDORVQLYHOHV7/\3,*SUiFWLFDPHQWHQRPXHVWUDQiUHDVGHSRWHQFLDFRP~Q
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
 $VXPLHQGRTXH&\ȜVRQLQGHSHQGLHQWHVGHODSURIXQGLGDGHVWRHVTXHHOWHUUHQRHV
YHUWLFDOPHQWHKRPRJpQHRFRQUHVSHFWRDVXVSURSLHGDGHVWpUPLFDVHQWRQFHVODHFXDFLyQ
VHWUDQVIRUPDHQ
į7įW Įāį7įð[ 
GyQGHĮHVODGLIXVLYLGDGWpUPLFDDSDUHQWHGHOPHGLRĮ Ȝ&WHPSHUDWXUDPðV

 $QDOL]DPRV ODV VHULHV WHPSRUDOHV GLVSRQLEOHV SDUD FDGD VHQVRU ILJXUD  FRQ HO
REMHWR GH GHWHUPLQDU OD GLIXVLYLGDG HIHFWLYD TXH SHUPLWD PRGHODU OD WHPSHUDWXUD VHJ~Q OD
VROXFLyQDQDOtWLFDGHODHFXDFLyQGHFRQGXFFLyQGHOFDORUHQXQDGLPHQVLyQFRQGLIXVLYLGDG
FRQVWDQWH HQ XQ PHGLR VHPLLQILQLWR ([LVWHQ GLYHUVRV PpWRGRV SDUD UHVROYHU OD HFXDFLyQ
GLIHUHQFLDO3$66(5$7'(6,/$16HWDO
 D0pWRGRDUPyQLFR+DUPRQLFPHWKRG+0
 /DWHPSHUDWXUDVXSHUILFLDO7WVHGHVFULEHPHGLDQWHODVHULHGH)RXULHU
7W 7PȈL P$LVHQLāȦWĳL 
GyQGH 7P HV OD WHPSHUDWXUD PHGLD $L \ ĳL OD DPSOLWXG \ GHVIDVH GHO LpVLPR DUPyQLFR
UHVSHFWLYDPHQWH \Ȧ āʌ3 HV OD IUHFXHQFLD IXQGDPHQWDO VLHQGR3 HO SHUtRGRGHO DUPyQLFR
SULQFLSDO(QQXHVWURFDVR3 K GtD
 &$56/$:	 -$(*(5  SURSRQHQ OD VROXFLyQ VLJXLHQWH &+$30$1
SDUD XQD VHxDO WpUPLFD VXSHUILFLDO SHULyGLFD HVWDEOH \ SDUD XQPHGLR VHPLLQILQLWR FRQ ODV
FRQGLFLRQHVGHFRQWRUQRGDGDVSRUODHFXDFLyQSDUD7W\DVXPLHQGR7W 7P
7[W 7PȈL P$LH[S[GLāVHQLāȦWĳL[GL 
GyQGHGL āĮLāȦïð
 (VWDVROXFLyQDQDOtWLFDQRUHTXLHUHFRQRFHUHOSHUILOLQLFLDOGHWHPSHUDWXUDGDGRTXHOD
DVXQFLyQGHODSHULRGLFLGDGHVWDEOHLPSOLFDTXHODGLVWULEXFLyQLQLFLDOQRWLHQHLQIOXHQFLDHQOD
HYROXFLyQ GH OD WHPSHUDWXUD 'HVWDFDU TXH OD WHPSHUDWXUDPHGLD VHUi LGpQWLFD HQ WRGDV ODV
SURIXQGLGDGHV

)LJXUD *UiILFDV GHTgdm HVWDFLyQ GH$UHDV 7XL HQ FtDQTcdm[PAL] HQ D]XOTcdm[TL] HQ YHUGH \
Tcdm[PIG]HQURMR/DVDEVFLVDVLQGLFDQHOQ~PHURGHGtDGHODPXHVWUDHQHVWXGLR 


 E0pWRGREDVDGRHQODWUDQVIRUPDGDGH/DSODFH/DSODFH7UDQVIRUPDWLRQEDVHG
PHWKRG/70
 /D VROXFLyQ D OD HFXDFLyQ  FRQ ODV FRQGLFLRQHV GH OtPLWH LQLFLDOHV GDGDV SRU
7[ 7R7W ĭWSDUDW!&$5/6/$:	-$(*(5YLHQHGDGDSRU
7[W 7R[ʌāĮïðWĭWāH[S[ðāĮWĲWĲñðGĲ 

 F0pWRGRFRUUHJLGREDVDGRHQ OD WUDQVIRUPDGDGH/DSODFH &RUUHFWHG/DSODFH
7UDQVIRUPDWLRQEDVHGPHWKRG&/70
 6HUHVXHOYHDQDOtWLFDPHQWHODHFXDFLyQSRUODVXSHUSRVLFLyQGHODVVROXFLRQHVGH
ORVGRVSUREOHPDVVLJXLHQWHV
 &RQXQDFRQGLFLyQGHFHURHQHOOtPLWHVXSHULRU\FRQXQSHUILOWpUPLFRYHUWLFDOLQLFLDO
GDGRSRUXQDIXQFLyQGH[7W \7[ )[
 &RQ XQD FRQGLFLyQ GH OtPLWH VXSHULRU GHILQLGD FRPR XQD IXQFLyQ GHO WLHPSR \ XQD
WHPSHUDWXUDLQLFLDOFHURKRPRJpQHDHQWRGRHOSHUILO7W ĭWSDUDW!\7] 
 /DVROXFLyQDQDOtWLFDSUHVHQWDGDSRU3$66(5$7'(6,/$16HWDO
7[W 7R[W[ʌā.āWïðWĭWāH[S[ðā.āWĲWĲñðGĲ 

 G0pWRGRGH/DWWHDXSDUDWHUUHQRVQRKRPRJpQHRV
 6HUHVXHOYHODHFXDFLyQFRQVLGHUDQGRTXHORVSDUiPHWURVTXHGHILQHQODHFXDFLyQGHOD
WHPSHUDWXUDVRQGHSHQGLHQWHVGHODSURIXQGLGDG\VXVJUDGLHQWHVVHGHWHUPLQDQPHGLDQWHXQ
VSOLQHF~ELFR

0pWRGRDUPyQLFR+DUPRQLFPHWKRG+0
 3DUWLHQGR GH ODV VHULHV UHJLVWUDGDV HIHFWXDUHPRV OD HVWLPDFLyQ GH ORV PHMRUHV
SDUiPHWURVĮ^ĳL`TXHDMXVWHQORVGDWRVUHJLVWUDGRVDOPRGHOR+0HVWLPXODGRFRQ7JGP
 6HDVXPLUiTXHODGLIXVLYLGDGHIHFWLYDQRYDDVHUODPLVPDSDUDWRGDVODVHVWDFLRQHV
SRUGRVUD]RQHV/DGLVWULEXFLyQGHVHQVRUHVQRVHORFDOL]DHQODPLVPDVHFFLyQYHUWLFDO\OD
PDVD GH EORTXHVKXHFRVIOXLGRV VXSHUSXHVWRV D FDGD XQR GH ORV SDOHRQLYHOHV R QHRQLYHOHV
SXHGHVHUGLIHUHQWH
 6HDQODVVHULHVWHPSRUDOHV7JGP7FGP>3$/@7FGP>7/@7FGP>3,*@ODVHULHVWHPSRUDOHV
GHWHPSHUDWXUDHQODVXSHUILFLHP\ODVVHULHVWHPSRUDOHVGHWHPSHUDWXUDGLDULDPHGLD
UHJLVWUDGDV HQ FDGD VHQVRU 3DUD FDGD VHULH 7 VX YDORU PHGLR YLHQH GHILQLGR SRU șP  
PD[7PLQ7\ODVHULHSXHGHH[SUHVDUVHFRPR7W șWșPGHGyQGHGHILQLPRV
șJGP 7JGP±șPJ
șFGP>3$/@ 7FGP>3$/@±șP3$/
șFGP>7/@ 7FGP>7/@±șP7/
șFGP>3,*@ 7FGP>3,*@±șP3,*
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
 $VXPLHQGRTXH&\ȜVRQLQGHSHQGLHQWHVGHODSURIXQGLGDGHVWRHVTXHHOWHUUHQRHV
YHUWLFDOPHQWHKRPRJpQHRFRQUHVSHFWRDVXVSURSLHGDGHVWpUPLFDVHQWRQFHVODHFXDFLyQ
VHWUDQVIRUPDHQ
į7įW Įāį7įð[ 
GyQGHĮHVODGLIXVLYLGDGWpUPLFDDSDUHQWHGHOPHGLRĮ Ȝ&WHPSHUDWXUDPðV

 $QDOL]DPRV ODV VHULHV WHPSRUDOHV GLVSRQLEOHV SDUD FDGD VHQVRU ILJXUD  FRQ HO
REMHWR GH GHWHUPLQDU OD GLIXVLYLGDG HIHFWLYD TXH SHUPLWD PRGHODU OD WHPSHUDWXUD VHJ~Q OD
VROXFLyQDQDOtWLFDGHODHFXDFLyQGHFRQGXFFLyQGHOFDORUHQXQDGLPHQVLyQFRQGLIXVLYLGDG
FRQVWDQWH HQ XQ PHGLR VHPLLQILQLWR ([LVWHQ GLYHUVRV PpWRGRV SDUD UHVROYHU OD HFXDFLyQ
GLIHUHQFLDO3$66(5$7'(6,/$16HWDO
 D0pWRGRDUPyQLFR+DUPRQLFPHWKRG+0
 /DWHPSHUDWXUDVXSHUILFLDO7WVHGHVFULEHPHGLDQWHODVHULHGH)RXULHU
7W 7PȈL P$LVHQLāȦWĳL 
GyQGH 7P HV OD WHPSHUDWXUD PHGLD $L \ ĳL OD DPSOLWXG \ GHVIDVH GHO LpVLPR DUPyQLFR
UHVSHFWLYDPHQWH \Ȧ āʌ3 HV OD IUHFXHQFLD IXQGDPHQWDO VLHQGR3 HO SHUtRGRGHO DUPyQLFR
SULQFLSDO(QQXHVWURFDVR3 K GtD
 &$56/$:	 -$(*(5  SURSRQHQ OD VROXFLyQ VLJXLHQWH &+$30$1
SDUD XQD VHxDO WpUPLFD VXSHUILFLDO SHULyGLFD HVWDEOH \ SDUD XQPHGLR VHPLLQILQLWR FRQ ODV
FRQGLFLRQHVGHFRQWRUQRGDGDVSRUODHFXDFLyQSDUD7W\DVXPLHQGR7W 7P
7[W 7PȈL P$LH[S[GLāVHQLāȦWĳL[GL 
GyQGHGL āĮLāȦïð
 (VWDVROXFLyQDQDOtWLFDQRUHTXLHUHFRQRFHUHOSHUILOLQLFLDOGHWHPSHUDWXUDGDGRTXHOD
DVXQFLyQGHODSHULRGLFLGDGHVWDEOHLPSOLFDTXHODGLVWULEXFLyQLQLFLDOQRWLHQHLQIOXHQFLDHQOD
HYROXFLyQ GH OD WHPSHUDWXUD 'HVWDFDU TXH OD WHPSHUDWXUDPHGLD VHUi LGpQWLFD HQ WRGDV ODV
SURIXQGLGDGHV

)LJXUD *UiILFDV GHTgdm HVWDFLyQ GH$UHDV 7XL HQ FtDQTcdm[PAL] HQ D]XOTcdm[TL] HQ YHUGH \
Tcdm[PIG]HQURMR/DVDEVFLVDVLQGLFDQHOQ~PHURGHGtDGHODPXHVWUDHQHVWXGLR 


 E0pWRGREDVDGRHQODWUDQVIRUPDGDGH/DSODFH/DSODFH7UDQVIRUPDWLRQEDVHG
PHWKRG/70
 /D VROXFLyQ D OD HFXDFLyQ  FRQ ODV FRQGLFLRQHV GH OtPLWH LQLFLDOHV GDGDV SRU
7[ 7R7W ĭWSDUDW!&$5/6/$:	-$(*(5YLHQHGDGDSRU
7[W 7R[ʌāĮïðWĭWāH[S[ðāĮWĲWĲñðGĲ 

 F0pWRGRFRUUHJLGREDVDGRHQ OD WUDQVIRUPDGDGH/DSODFH &RUUHFWHG/DSODFH
7UDQVIRUPDWLRQEDVHGPHWKRG&/70
 6HUHVXHOYHDQDOtWLFDPHQWHODHFXDFLyQSRUODVXSHUSRVLFLyQGHODVVROXFLRQHVGH
ORVGRVSUREOHPDVVLJXLHQWHV
 &RQXQDFRQGLFLyQGHFHURHQHOOtPLWHVXSHULRU\FRQXQSHUILOWpUPLFRYHUWLFDOLQLFLDO
GDGRSRUXQDIXQFLyQGH[7W \7[ )[
 &RQ XQD FRQGLFLyQ GH OtPLWH VXSHULRU GHILQLGD FRPR XQD IXQFLyQ GHO WLHPSR \ XQD
WHPSHUDWXUDLQLFLDOFHURKRPRJpQHDHQWRGRHOSHUILO7W ĭWSDUDW!\7] 
 /DVROXFLyQDQDOtWLFDSUHVHQWDGDSRU3$66(5$7'(6,/$16HWDO
7[W 7R[W[ʌā.āWïðWĭWāH[S[ðā.āWĲWĲñðGĲ 

 G0pWRGRGH/DWWHDXSDUDWHUUHQRVQRKRPRJpQHRV
 6HUHVXHOYHODHFXDFLyQFRQVLGHUDQGRTXHORVSDUiPHWURVTXHGHILQHQODHFXDFLyQGHOD
WHPSHUDWXUDVRQGHSHQGLHQWHVGHODSURIXQGLGDG\VXVJUDGLHQWHVVHGHWHUPLQDQPHGLDQWHXQ
VSOLQHF~ELFR

0pWRGRDUPyQLFR+DUPRQLFPHWKRG+0
 3DUWLHQGR GH ODV VHULHV UHJLVWUDGDV HIHFWXDUHPRV OD HVWLPDFLyQ GH ORV PHMRUHV
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Į^ĳL`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 6HDVXPLUiTXHODGLIXVLYLGDGHIHFWLYDQRYDDVHUODPLVPDSDUDWRGDVODVHVWDFLRQHV
SRUGRVUD]RQHV/DGLVWULEXFLyQGHVHQVRUHVQRVHORFDOL]DHQODPLVPDVHFFLyQYHUWLFDO\OD
PDVD GH EORTXHVKXHFRVIOXLGRV VXSHUSXHVWRV D FDGD XQR GH ORV SDOHRQLYHOHV R QHRQLYHOHV
SXHGHVHUGLIHUHQWH
 6HDQODVVHULHVWHPSRUDOHV7JGP7FGP>3$/@7FGP>7/@7FGP>3,*@ODVHULHVWHPSRUDOHV
GHWHPSHUDWXUDHQODVXSHUILFLHP\ODVVHULHVWHPSRUDOHVGHWHPSHUDWXUDGLDULDPHGLD
UHJLVWUDGDV HQ FDGD VHQVRU 3DUD FDGD VHULH 7 VX YDORU PHGLR YLHQH GHILQLGR SRU șP  
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7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7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W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
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
 (VWDVVHULHVVHUHSUHVHQWDQHQODILJXUD
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
 6HD[ODSURIXQGLGDGRGLVWDQFLDHQWUHODVXSHUILFLH\HOSXQWRGHUHJLVWURPHGLGDHQOD
YHUWLFDOVREUHHOVHQVRU/DYDULDFLyQGHODWHPSHUDWXUDDHVDSURIXQGLGDGFXDQGRODVXSHUILFLH
HVWi VRPHWLGD D XQD YDULDFLyQ VHQRLGDO GH DPSOLWXG șR \ IUHFXHQFLD āʌāQ YLHQH GDGD SRU
&+$30$1
Ĭ șRH[S[āʌāȦāĮ[āH[SāʌāQāW[āʌāȦāĮ[ 
 3RURWURODGRșJGPSXHGHH[SUHVDUVHPHGLDQWHODWUDQVIRUPDGDGH)RXULHUFRPR
șJGP N &NāH[SL]NāW 
 6LHQGR&NORVPyGXORV\]NODVIDVHVGHORVFRHILFLHQWHVTXHGHILQHQODVFRPSRQHQWHV
DUPyQLFDV
 $Vt FRQRFLGDV ODV SURIXQGLGDGHV S3$/ S7/ \ S3,* VL OD FROHFFLyQ GH SDUiPHWURV ^ĳN
Į3$/Į7/Į3,*`GHQRWDQODIDVHLQLFLDO\ODVGLIXVLYLGDGHVHIHFWLYDVHQFDGD]RQD
ĬIGP>3$/@ N &NāH[SS3$/āʌāȦāĮ3$/āH[SL]NāWS3$/āʌāȦāĮ3$/
ĳN
șIGP>7/@ N &NāH[SS7/āʌāȦāĮ7/āH[SL]NāWS7/āʌāȦāĮ7/ĳN
șIGP>3,*@ N &NāH[SS3,*āʌāȦāĮ3,*āH[SL]NāWS3,*āʌāȦāĮ3,*
ĳN


 1XHVWURREMHWLYRHVGHWHUPLQDUODFROHFFLyQGHSDUiPHWURVTXHFXPSOH
^ĳNĮ3$/Į7/Į3,*`PLQ__șFGP>S[@±șIGP>S[@__ʋS[ɽ^3$/7/3,*` 
 (O SUREOHPD GH PLQLPL]DFLyQ PXOWLSDUiPHWUR GDGR HQ  SXHGH UHVROYHUVH SRU
GLYHUVRV PpWRGRV KHXUtVWLFRV \ PHWDKHXUtVWLFRV 6H KD GHFLGLGR UHVROYHUOR PHGLDQWH
DOJRULWPRV JHQpWLFRV *$
V  HQ HO GRPLQLR WLHPSR 6L GHILQLPRV ODV IXQFLRQHV GH HUURU GH
HVWLPDFLyQ

)LJXUD  *UiILFDV GH șJGP HVWDFLyQ GH$UHDV7XL HQ FtDQșcdm[PAL] HQ D]XOșcdm[TL] HQ YHUGH \
șcdm[PIG]HQURMR 



(3$/ __șFGP>3$/@±șIGP>3$/@İĮ3$/__
(7/ __șFGP>3$/@±șIGP>3$/@İĮ7/__
(3,* __șFGP>3$/@±șIGP>3$/@İĮ3,*__

GyQGH __ __ HV OD QRUPD   R QXHVWUR SUREOHPD FRQVLVWH HQGHWHUPLQDU ODV GLIXVLYLGDGHV
HIHFWLYDVHQFDGD]RQDFRQODUHVWULFFLyQGHIDVHDUPyQLFDLQLFLDOFRP~QDWRGDVODVVHULHV
 3DUDUHVROYHUHOSUREOHPDGHRSWLPL]DFLyQGHILQLUHPRVXQD³PHGLGDGHOHUURUJOREDO´
GHODVROXFLyQSRUDJUHJDFLyQSRQGHUDGDGHODPHGLGDGHOHUURUGHHVWLPDFLyQGHFDGDXQDGH
ODVVHULHV(QSULQFLSLRDXQTXHWRGDVODVIXQFLRQHV(WLHQHQFRPRXQLGDG&VXVYDORUHVVRQ
SXQWXDFLRQHVGLUHFWDVUHIHULGDVDFDUDFWHUtVWLFDVGLIHUHQWHVPXHVWUDVGHGLIHUHQWHVORQJLWXGHV
PXHVWUDVURWDV\SRUWDQWRSRGUtDQQRVHUFRPSDUDEOHVHQWUHVL3DUDUHVROYHUHVWHSUREOHPD
SRGHPRV WUDQVIRUPDU ODV SXQWXDFLRQHV GLUHFWDV HQ SXQWXDFLRQHV WtSLFDV /DV SXQWXDFLRQHV
WtSLFDVGHGRVFDUDFWHUtVWLFDVGLIHUHQWHVVRQVLHPSUHFRPSDUDEOHVDOVHUQ~PHURVDEVWUDFWRVR
DGLPHQVLRQDOHV SXHVWR TXH QR HVWiQ UHIHULGRV D QLQJXQD XQLGDG GH PHGLGD
$0215HGHILQLPRVDVtODVIXQFLRQHVGHHUURUGHHVWLPDFLyQ
V(3$/ (3$/ı(3$/
V(7/ (7/ı(7/
V(3,* (3,*ı(3,*

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
 6HD[ODSURIXQGLGDGRGLVWDQFLDHQWUHODVXSHUILFLH\HOSXQWRGHUHJLVWURPHGLGDHQOD
YHUWLFDOVREUHHOVHQVRU/DYDULDFLyQGHODWHPSHUDWXUDDHVDSURIXQGLGDGFXDQGRODVXSHUILFLH
HVWi VRPHWLGD D XQD YDULDFLyQ VHQRLGDO GH DPSOLWXG șR \ IUHFXHQFLD āʌāQ YLHQH GDGD SRU
&+$30$1
Ĭ șRH[S[āʌāȦāĮ[āH[SāʌāQāW[āʌāȦāĮ[ 
 3RURWURODGRșJGPSXHGHH[SUHVDUVHPHGLDQWHODWUDQVIRUPDGDGH)RXULHUFRPR
șJGP N &NāH[SL]NāW 
 6LHQGR&NORVPyGXORV\]NODVIDVHVGHORVFRHILFLHQWHVTXHGHILQHQODVFRPSRQHQWHV
DUPyQLFDV
 $Vt FRQRFLGDV ODV SURIXQGLGDGHV S3$/ S7/ \ S3,* VL OD FROHFFLyQ GH SDUiPHWURV ^ĳN
Į3$/Į7/Į3,*`GHQRWDQODIDVHLQLFLDO\ODVGLIXVLYLGDGHVHIHFWLYDVHQFDGD]RQD
ĬIGP>3$/@ N &NāH[SS3$/āʌāȦāĮ3$/āH[SL]NāWS3$/āʌāȦāĮ3$/
ĳN
șIGP>7/@ N &NāH[SS7/āʌāȦāĮ7/āH[SL]NāWS7/āʌāȦāĮ7/ĳN
șIGP>3,*@ N &NāH[SS3,*āʌāȦāĮ3,*āH[SL]NāWS3,*āʌāȦāĮ3,*
ĳN


 1XHVWURREMHWLYRHVGHWHUPLQDUODFROHFFLyQGHSDUiPHWURVTXHFXPSOH
^ĳNĮ3$/Į7/Į3,*`PLQ__șFGP>S[@±șIGP>S[@__ʋS[ɽ^3$/7/3,*` 
 (O SUREOHPD GH PLQLPL]DFLyQ PXOWLSDUiPHWUR GDGR HQ  SXHGH UHVROYHUVH SRU
GLYHUVRV PpWRGRV KHXUtVWLFRV \ PHWDKHXUtVWLFRV 6H KD GHFLGLGR UHVROYHUOR PHGLDQWH
DOJRULWPRV JHQpWLFRV *$
V  HQ HO GRPLQLR WLHPSR 6L GHILQLPRV ODV IXQFLRQHV GH HUURU GH
HVWLPDFLyQ

)LJXUD  *UiILFDV GH șJGP HVWDFLyQ GH$UHDV7XL HQ FtDQșcdm[PAL] HQ D]XOșcdm[TL] HQ YHUGH \
șcdm[PIG]HQURMR 



(3$/ __șFGP>3$/@±șIGP>3$/@İĮ3$/__
(7/ __șFGP>3$/@±șIGP>3$/@İĮ7/__
(3,* __șFGP>3$/@±șIGP>3$/@İĮ3,*__

GyQGH __ __ HV OD QRUPD   R QXHVWUR SUREOHPD FRQVLVWH HQGHWHUPLQDU ODV GLIXVLYLGDGHV
HIHFWLYDVHQFDGD]RQDFRQODUHVWULFFLyQGHIDVHDUPyQLFDLQLFLDOFRP~QDWRGDVODVVHULHV
 3DUDUHVROYHUHOSUREOHPDGHRSWLPL]DFLyQGHILQLUHPRVXQD³PHGLGDGHOHUURUJOREDO´
GHODVROXFLyQSRUDJUHJDFLyQSRQGHUDGDGHODPHGLGDGHOHUURUGHHVWLPDFLyQGHFDGDXQDGH
ODVVHULHV(QSULQFLSLRDXQTXHWRGDVODVIXQFLRQHV(WLHQHQFRPRXQLGDG&VXVYDORUHVVRQ
SXQWXDFLRQHVGLUHFWDVUHIHULGDVDFDUDFWHUtVWLFDVGLIHUHQWHVPXHVWUDVGHGLIHUHQWHVORQJLWXGHV
PXHVWUDVURWDV\SRUWDQWRSRGUtDQQRVHUFRPSDUDEOHVHQWUHVL3DUDUHVROYHUHVWHSUREOHPD
SRGHPRV WUDQVIRUPDU ODV SXQWXDFLRQHV GLUHFWDV HQ SXQWXDFLRQHV WtSLFDV /DV SXQWXDFLRQHV
WtSLFDVGHGRVFDUDFWHUtVWLFDVGLIHUHQWHVVRQVLHPSUHFRPSDUDEOHVDOVHUQ~PHURVDEVWUDFWRVR
DGLPHQVLRQDOHV SXHVWR TXH QR HVWiQ UHIHULGRV D QLQJXQD XQLGDG GH PHGLGD
$0215HGHILQLPRVDVtODVIXQFLRQHVGHHUURUGHHVWLPDFLyQ
V(3$/ (3$/ı(3$/
V(7/ (7/ı(7/
V(3,* (3,*ı(3,*
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

)LJXUD En verde fragmentos de las series registradas en A Trapa. En azul, las series resultantes tras la 
estimación de ^İĮ3$/Į7/Į3,*` con un SGA en 3000 generaciones con  pcross=0.7 y pmute=0.0015. La 
fase inicial resultante es de 0,14289 rad. Las difusividades efectivas para PAL, TL y PIG resultan 26.875, 32.920 
y 46.570 respectivamente. La abscisa de estas gráficas se corresponde con el número de día relativo de la serie 
registrada 
 
<GHILQLPRVHQWRQFHVODIXQFLyQGHHUURUJOREDOFXDGUiWLFRPHGLRSRQGHUDGR
JHUURU >13$/āN 13$/V(3$/N17/āN 17/V(7/N
13,*āN 13,*V(3,*N13$/17/13,*@

 'yQGH13$/17/\13,*VRQHOQ~PHURGHHOHPHQWRVTXHFRQVWLWX\HQFDGDXQDGHODV
VHULHVWHPSRUDOHVGLVFUHWDVHYDOXDGDV
 /DPLQLPL]DFLyQGHHVWDIXQFLyQGHHUURUVHUHDOL]DUiPHGLDQWHDOJRULWPRVJHQpWLFRV
(VWHWLSRGHDOJRULWPRVHVWiQHVSHFLDOL]DGRVHQODUHVROXFLyQGHSUREOHPDVGHPD[LPL]DFLyQ
SRUORTXHSDUDSRGHUDSOLFDUORVDQXHVWURSUREOHPDGHPLQLPL]DFLyQGHILQLPRVODDGHFXDFLyQ
ILWQHVVFRPR
ILWQHVV HSVJHUURU 
GyQGHHSVHVHOYDORUGHSUHFLVLyQ UHODWLYDHQFRPD IORWDQWHGH ODPiTXLQDGHFiOFXOR&RQ
HVWDGHILQLFLyQUHHVFULELPRVQXHVWURGHRSWLPL]DFLyQFRPR
^İĮ3$/Į7/Į3,*`PLQ__JHUURU__ PD[__ILWQHVV__ 
 /DILJXUDPXHVWUDHO UHVXOWDGRySWLPRUHVROXFLyQGHOSUREOHPDDQWHULRU3XHGH
DSUHFLDUVHFRPRH[LVWHXQDGLYHUJHQFLDHQODYDULDFLyQGHODWHPSHUDWXUDHQ7/DSDUWLUGHOGtD
N  (Q HO WUDPR DLVODGR GH OD VHULH 3,* WDPELpQ SDUHFH SUHVHQWDUVH HVD GLYHUJHQFLD
&RQYLHQHVHxDODUTXHODVHULH3$/VHLQLFLDHQHOWLHPSRGLVFUHWRN 



 6LGLYLGLPRVODVHULH(7/HQORVGRVVXEGRPLQLRVW >@\W @SRGHPRV
REVHUYDUTXHODGLVWULEXFLyQGHOHUURUHQFDGDVXEGRPLQLRHVGLIHUHQWHYHUWDEODORTXH
SDUHFH LQGLFDU TXH OD UHVSXHVWD REWHQLGD PHGLDQWH +0 PXHVWUD TXH HO PRGHOR VRODPHQWH
UHSUHVHQWD D QXHVWUR VLVWHPD GH IRUPD ORFDO 6H KD HIHFWXDGR XQ EDFNWHVW GHO PRGHOR FRQ
VHULHV H[WHQGLGDV PiV DOOi GHO GRPLQLR GHO HQWUHQDPLHQWR \ HO HUURU WLHQGH D DXPHQWDU
SURJUHVLYDPHQWHHQHOWLHPSR
(7/ W >@ W @
PHDQ(7/  
VWG(7/  
7DEOD&RPSDUDWLYRGHODVGLVWULEXFLRQHVGHHUURUHQORVGRVVXEGRPLQLRVGHILQLGRV


 3DUD GHWHUPLQDU OD HVWLPDFLyQ GH OD WHPSHUDWXUD 7IGP[W HQ [ 7/ 8VDUHPRV OD
HFXDFLyQFRQODVFRQGLFLRQHVGHFRQWRUQRVLJXLHQWHV7W ĭW 7JGPW7[ 
7R)LMDPRV[ PSURIXQGLGDGFRUUHVSRQGLHQWHFRQHOQLYHO7FGP>7/@\EXVFDPRV
ODGLIXVLYLGDGHIHFWLYDĮTXHPLQLPLFH06(7IGP7/W±7FGP>7/@WHVWRHV
PLQ^Į`06(=FGP>7/@W[ʌāĮïðWĭWāH[S[ðāĮWĲWĲñðGĲ


 /DUHVROXFLyQGHOSUREOHPDGHRSWLPL]DFLyQVHKDFHPHGLDQWHXQ*$XQLSDUDPpWULFR
\ODLQWHJUDFLyQVHUHVXHOYHHQVXIRUPDGLVFUHWD/DILJXUDPXHVWUDHOUHVXOWDGRREWHQLGR
SDUDODGLIXVLYLGDGHIHFWLYDySWLPD
 (OPRGHOR/70PXHVWUDXQDUHVSXHVWDVXEDWHQXDGDSDUDFXDOTXLHUVHULHGHEDFNWHVW



)LJXUD(QD]XOTcdm[TL](QURMRODWHPSHUDWXUDHVWLPDGDPHGLDQWH/70XVDQGRORVSDUiPHWURVySWLPRV
REWHQLGRVĮ  
0pWRGREDVDGRHQODWUDQVIRUPDGDGH/DSODFH /70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

)LJXUD En verde fragmentos de las series registradas en A Trapa. En azul, las series resultantes tras la 
estimación de ^İĮ3$/Į7/Į3,*` con un SGA en 3000 generaciones con  pcross=0.7 y pmute=0.0015. La 
fase inicial resultante es de 0,14289 rad. Las difusividades efectivas para PAL, TL y PIG resultan 26.875, 32.920 
y 46.570 respectivamente. La abscisa de estas gráficas se corresponde con el número de día relativo de la serie 
registrada 
 
<GHILQLPRVHQWRQFHVODIXQFLyQGHHUURUJOREDOFXDGUiWLFRPHGLRSRQGHUDGR
JHUURU >13$/āN 13$/V(3$/N17/āN 17/V(7/N
13,*āN 13,*V(3,*N13$/17/13,*@

 'yQGH13$/17/\13,*VRQHOQ~PHURGHHOHPHQWRVTXHFRQVWLWX\HQFDGDXQDGHODV
VHULHVWHPSRUDOHVGLVFUHWDVHYDOXDGDV
 /DPLQLPL]DFLyQGHHVWDIXQFLyQGHHUURUVHUHDOL]DUiPHGLDQWHDOJRULWPRVJHQpWLFRV
(VWHWLSRGHDOJRULWPRVHVWiQHVSHFLDOL]DGRVHQODUHVROXFLyQGHSUREOHPDVGHPD[LPL]DFLyQ
SRUORTXHSDUDSRGHUDSOLFDUORVDQXHVWURSUREOHPDGHPLQLPL]DFLyQGHILQLPRVODDGHFXDFLyQ
ILWQHVVFRPR
ILWQHVV HSVJHUURU 
GyQGHHSVHVHOYDORUGHSUHFLVLyQ UHODWLYDHQFRPD IORWDQWHGH ODPiTXLQDGHFiOFXOR&RQ
HVWDGHILQLFLyQUHHVFULELPRVQXHVWURGHRSWLPL]DFLyQFRPR
^İĮ3$/Į7/Į3,*`PLQ__JHUURU__ PD[__ILWQHVV__ 
 /DILJXUDPXHVWUDHO UHVXOWDGRySWLPRUHVROXFLyQGHOSUREOHPDDQWHULRU3XHGH
DSUHFLDUVHFRPRH[LVWHXQDGLYHUJHQFLDHQODYDULDFLyQGHODWHPSHUDWXUDHQ7/DSDUWLUGHOGtD
N  (Q HO WUDPR DLVODGR GH OD VHULH 3,* WDPELpQ SDUHFH SUHVHQWDUVH HVD GLYHUJHQFLD
&RQYLHQHVHxDODUTXHODVHULH3$/VHLQLFLDHQHOWLHPSRGLVFUHWRN 



 6LGLYLGLPRVODVHULH(7/HQORVGRVVXEGRPLQLRVW >@\W @SRGHPRV
REVHUYDUTXHODGLVWULEXFLyQGHOHUURUHQFDGDVXEGRPLQLRHVGLIHUHQWHYHUWDEODORTXH
SDUHFH LQGLFDU TXH OD UHVSXHVWD REWHQLGD PHGLDQWH +0 PXHVWUD TXH HO PRGHOR VRODPHQWH
UHSUHVHQWD D QXHVWUR VLVWHPD GH IRUPD ORFDO 6H KD HIHFWXDGR XQ EDFNWHVW GHO PRGHOR FRQ
VHULHV H[WHQGLGDV PiV DOOi GHO GRPLQLR GHO HQWUHQDPLHQWR \ HO HUURU WLHQGH D DXPHQWDU
SURJUHVLYDPHQWHHQHOWLHPSR
(7/ W >@ W @
PHDQ(7/  
VWG(7/  
7DEOD&RPSDUDWLYRGHODVGLVWULEXFLRQHVGHHUURUHQORVGRVVXEGRPLQLRVGHILQLGRV


 3DUD GHWHUPLQDU OD HVWLPDFLyQ GH OD WHPSHUDWXUD 7IGP[W HQ [ 7/ 8VDUHPRV OD
HFXDFLyQFRQODVFRQGLFLRQHVGHFRQWRUQRVLJXLHQWHV7W ĭW 7JGPW7[ 
7R)LMDPRV[ PSURIXQGLGDGFRUUHVSRQGLHQWHFRQHOQLYHO7FGP>7/@\EXVFDPRV
ODGLIXVLYLGDGHIHFWLYDĮTXHPLQLPLFH06(7IGP7/W±7FGP>7/@WHVWRHV
PLQ^Į`06(=FGP>7/@W[ʌāĮïðWĭWāH[S[ðāĮWĲWĲñðGĲ


 /DUHVROXFLyQGHOSUREOHPDGHRSWLPL]DFLyQVHKDFHPHGLDQWHXQ*$XQLSDUDPpWULFR
\ODLQWHJUDFLyQVHUHVXHOYHHQVXIRUPDGLVFUHWD/DILJXUDPXHVWUDHOUHVXOWDGRREWHQLGR
SDUDODGLIXVLYLGDGHIHFWLYDySWLPD
 (OPRGHOR/70PXHVWUDXQDUHVSXHVWDVXEDWHQXDGDSDUDFXDOTXLHUVHULHGHEDFNWHVW



)LJXUD(QD]XOTcdm[TL](QURMRODWHPSHUDWXUDHVWLPDGDPHGLDQWH/70XVDQGRORVSDUiPHWURVySWLPRV
REWHQLGRVĮ  
0pWRGREDVDGRHQODWUDQVIRUPDGDGH/DSODFH /70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
/DVFDYLGDGHVHQJUDQLWRVFRPRVLVWHPDVGLQiPLFRVQROLQHDOHV
 /RVPDORV UHVXOWDGRV REWHQLGRV HQ ORV DSDUWDGRV  \ SXHGHQ VHU GHELGRV D
GLVWLQWDV FDXVDV 3RU XQ ODGR ODV FRQGLFLRQHV GH FRQWRUQR GH SDUWLGD GH ORVPRGHORV+0\
/70 SRGUtDQ QR VHU DGHFXDGDV \ SRU RWUR ODGR VH KDQ DSOLFDGR ORVPpWRGRV +0 \ /70
DVXPLHQGRTXHODFDYLGDGHQVD\DGDHVXQVLVWHPDOLQHDO\TXHSRUWDQWRDSOLFDHOSULQFLSLRGH
VXSHUSRVLFLyQ(VWRHVODUHVSXHVWDGHXQVLVWHPDOLQHDODODVXPDGHYDULRVHVWtPXORVVHUtDOD
VXPD GH OD UHVSXHVWD D FDGD XQR GH ORV HVWtPXORV SRU VHSDUDGR $Vt ORV GRV PRGHORV
HQVD\DGRVSDUWHQGHXQDGHVFRPSRVLFLyQDUPyQLFDGHODVHULHH[FLWDGRUD7JGPREWLHQHQOD
UHVSXHVWD SDUFLDO D FDGD FRPSRQHQWH DUPyQLFD GHO HVWtPXOR \ VH UHFRPSRQH OD UHVSXHVWD
JOREDOFRPRVXPDGHODVUHVSXHVWDVSDUFLDOHV
 /D UHVSXHVWD REWHQLGD HQ DSDUWDGRV DQWHULRUHV VRODPHQWH SUHVHQWD UHVSXHVWD OLQHDO D
QLYHO ORFDO OR TXH LPSOLFDUtD TXH HVWRV VLVWHPDV VRQ QR OLQHDOHV \ SRU WDQWR ORV PpWRGRV
XVDGRVQRVRQYiOLGRV
 /DVGLIHUHQFLDVGHVFULWDVHQWUHVLVWHPDVNiUVWLFRVVV\ ORVVLVWHPDVIRUPDGRVSRU OD
DFXPXODFLyQGHEORTXHVHQJUDQLWRVFRQOOHYDHOHQIRFDUHO WUDEDMRGH LQYHVWLJDFLyQFRQXQD
SHUVSHFWLYD GLIHUHQWH D OD SODQWHDGD HQ OD ELEOLRJUDItD FLWDGD PRGHORV GH GLIXVLYLGDG 6H
WUDWDUiQDVtODVFDYLGDGHVHQJUDQLWRVFRPRVLVWHPDVGLQiPLFRVQROLQHDOHVDSOLFDQGRWpFQLFDV
GH LGHQWLILFDFLyQ GH VLVWHPDV (VWDV WpFQLFDV GH LGHQWLILFDFLyQ GH VLVWHPDV VH FHQWUDQ HQ OD
REWHQFLyQ GH PRGHORV PDWHPiWLFRV SDUD VLVWHPDV GLQiPLFRV SDUWLHQGR GH ORV GDWRV
REVHUYDGRVHQHOVLVWHPD/-81*6HWUDWDSRUWDQWRGHGHWHUPLQDUXQPRGHORGHFDMD
QHJUD R XQPRGHOR JULV D EODFN RU JUH\PRGHO SDUD XQ VLVWHPD GLQiPLFR D SDUWLU GH ORV
YDORUHVGHHQWUDGDVDOLGDREVHUYDGRVGDWRVH[SHULPHQWDOHV
 6H XVDUi HO PRGHOR WLSR ,9 VHJ~Q OD HFXDFLyQ  SRU FXDQWR OD DVXQFLyQ GH
UHODFLRQHVQROLQHDOHVHQWUHORVGDWRVGHHQWUDGD\VDOLGDSURSRUFLRQDXQDPD\RUIOH[LELOLGDG
SDUDGHVFULELUXQVLVWHPD
[N IXNXNS[N[NT 
GyQGH [N HV HO YHFWRU HVWDGR GHO VLVWHPD HQ HO LQVWDQWH NpVLPR I HV OD IXQFLyQ GH
WUDQVIHUHQFLDGHOVLVWHPDXNHVHOYHFWRUGHHVWtPXORHQHOLQVWDQWHNpVLPRS\TVRQGRV
YDORUHV HQWHURV TXH UHSUHVHQWDQ OD SURIXQGLGDG GHPHPRULD GHO VLVWHPD FRQ UHVSHFWR D ORV
HVWtPXORV\ORVHVWDGRVSUHFHGHQWHV
 &RQVLGHUHPRV HQWRQFHV XQD FDYLGDG VLVWHPD HQ HO TXH WHQHPRV 1 HVWDFLRQHV GH
PHGLGD 3DUD FDGD HVWDFLyQ L HQ ^1` VLWXDGD D XQD SURIXQGLGDG [L H[LVWH XQ YHFWRU
PLFURFOLPiWLFR 7LW 7[LW TXH UHSUHVHQWD HO HVWDGR GH QXHVWUR VLVWHPD HQ [LW 3RU WDQWR
HVFULELPRVODHFXDFLyQFRPR
7[LN IXNXNS7[LN7[LNT 
GyQGH SDUD XN SRGHPRV WRPDU ELHQ XN 7JGPN  7[L  N R ELHQ XN 7DGPN
(VWH WLSRGHPRGHOR UHTXLHUHFRQFUHWDU ORVYDORUHV[L<SRU WDQWRGHSHQGHPRVGHO HUURUGH
HVWLPDFLyQGHODVSURIXQGLGDGHVHQODVTXHVHHPSOD]DQORVUHJLVWUDGRUHV
 3XHGHREYLDUVH[LVLFRQVLGHUDPRVTXHH[LVWHXQVLVWHPDUHFXUVLYRGHODIRUPD
7LN IL7LN7LNS7LN7LNT 
GyQGHWRPDPRVFRPR7W 7DGPWR7W 7JGPW(QHVWHWLSRGHPRGHORHOHVWtPXORGH
XQQLYHOHVODUHVSXHVWDGHOQLYHOSUHFHGHQWH<HOPRGHORHVWiIRUPDGRSRU1VXEPRGHORVHQ
FDVFDGD
 /DV HFXDFLRQHV  \  VRQ WDPELpQ YiOLGDV VL FRQVLGHUDPRV TXH 7 HV
PXOWLGLPHQVLRQDOHVWRHVVLSRUHMHPSORGHILQLPRV7W >7FGPW7GGPW@LQWHJUDQGRHQHO


PLVPRHVWDGRODVWHPSHUDWXUDVGHODLUH\WHPSHUDWXUDGHVDWXUDFLyQ(QHVWHFDVRVHUHTXHULUtD
HQTXHXW >7DGPW7GGPW@\TXHHQ7W >7DGPW7GGPW@
 2WUDRSFLyQHVFRQVLGHUDUTXHQXHVWURHVWDGR7W ^7LNL «1`HVXQYHFWRU1
GLPHQVLRQDO(QWRQFHVSRGHPRVFRQVLGHUDUHOPRGHOR
7N IXNXNS7N7NT 
 /D LGHQWLILFDFLyQ GH OD GLQiPLFD GH ODV FDYLGDGHV REMHWR GH HVWXGLR VH UHVROYHUi
PHGLDQWHHOXVRGHUHGHVQHXURQDOHVDUWLILFLDOHV(OXVRGHHVWDVUHGHVUHTXLHUHHOHVFDODGRGH
ODV VHULHV GH HQWUDGDVDOLGD D ORV UDQJRV DGPLWLGRV SRU OD IXQFLyQ GH WUDQVIHUHQFLD GH OD
QHXURQDHOHJLGD(QHVWDWHVLVVHXVDODIXQFLyQWDQJHQWHVLJPRLGDOWDQVLJHQ>@

 6LVWHPDGH$&XQFKRVD
0RGHORGHSHQGLHQWHGHODSURIXQGLGDG
 6HUHVXHOYHOD LGHQWLILFDFLyQSDUDHOPRGHOR6HFRQVLGHUDTXH ODFDYLGDGHVXQ
VLVWHPDFRQGRVQLYHOHVGHSHQGLHQWHVGH7DGPW1LYHOGHVXSHUILFLH[ PUHSUHVHQWDGR
SRU7JGPWQLYHO3$/GyQGHVHHPSOD]DHOWHUPRUHJLVWUDGRU\SDUDHOTXHVHKDDVXPLGRHQ
EDVHDODVSROLJRQDOHVWRSRJUiILFDVXQYDSRUGH[L P
 /D LGHQWLILFDFLyQVHUHVXHOYHPHGLDQWH UHGHVQHXURQDOHVDUWLILFLDOHVRSWDQGRSRUXQD
WRSRORJtD0/3SHUFHSWUyQPXOWLFDSDFRQXQDVRODFDSDRFXOWDFRQIXQFLyQGHWUDQVIHUHQFLD
WDQVLJ(VWHWLSRGHSHUFHSWUyQUHTXLHUHHVFDODGRGHVHxDOHQ>@6HDSOLFDQORVVLJXLHQWHV
HVFDODGRV3URIXQGLGDGHV>PP@ĺ>@WHPSHUDWXUDV>&&@ĺ>@
 'HQRWDPRV SRU =DGP =JGP =FGP =IGP ODV WHPSHUDWXUDV HVFDODGDV
FRUUHVSRQGLHQWHVD7DGP7JGP7FGP\7IGP UHVSHFWLYDPHQWH VLHQGR7IGPHO HVWDGRGHO
VLVWHPDWHPSHUDWXUDHVWLPDGDRSURQRVWLFDGDSRUHO0/3'HQRWDPRVSRUS[ODSURIXQGLGDG
HVFDODGD[&RPRPRGHORGHSHQGLHQWHGHODSURIXQGLGDGVHSUHWHQGHFRQVWUXLUXQD~QLFDUHG
TXHSURGX]FDODUHVSXHVWDWpUPLFDDGHFXDGDSDUDFDGDYDORUGH[
2XWSXW[W 0/3,QSXW[W 
 'yQGH HO YHFWRU ,QSXW DGPLWH GLYHUVDV FRQILJXUDFLRQHV SDUD VLQWHWL]DU HO HVWDGR \ HO
HVWtPXORFRQVXVFRUUHVSRQGLHQWHVSURIXQGLGDGHVGHPHPRULD6HKDQHQVD\DGRVLVWHPDVFRQ
XQDSURIXQGLGDGGHPHPRULDSDUDHOHVWtPXORGHKDVWD\XQDSURIXQGLGDGGHPHPRULDSDUD
HOHVWDGRLJXDOD
,QSXW >=DGPWS[=IGPW@
,QSXW >=DGPW=DGPW=DGPWS[=IGPW=IGPW@

 (VWRVYHFWRUHVGHHQWUDGDVHFRUUHVSRQGHQFRQGLPHQVLRQHVGHODFDSDGHHQWUDGDGH
D3DUD ODSULPHUDFDSD KLGGHQ OD\HUVHKDQHQVD\DGRGLPHQVLRQHVGHDQHXURQDV
SDUD OD VHJXQGDFDSD KLGGHQ OD\HUGLPHQVLRQHVHQWUH\QHXURQDV/DFDSDGH VDOLGD
RXWSXWOD\HUHVWiGHWHUPLQDGDSRUODSURSLDGLPHQVLyQGHOYHFWRUHVWDGRDSURQRVWLFDUOXHJR
HQHVWHFDVRHVWiIRUPDGDSRUXQD~QLFDQHXURQD
2XWSXW >=IGPW@ 
 (OHQWUHQDPLHQWRGHODUHGVHHIHFW~DFRQODVVLJXHLQWHVFRQGLFLRQHVGHFRQWRUQR
3DUD[ P7IGP!7JGPHVWRHV__7IGP7JGP__HPLQ
SDUD[ P7IGP!7FGP>3$/@HVWRHV__7IGP7FGP__HPLQ


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
/DVFDYLGDGHVHQJUDQLWRVFRPRVLVWHPDVGLQiPLFRVQROLQHDOHV
 /RVPDORV UHVXOWDGRV REWHQLGRV HQ ORV DSDUWDGRV  \ SXHGHQ VHU GHELGRV D
GLVWLQWDV FDXVDV 3RU XQ ODGR ODV FRQGLFLRQHV GH FRQWRUQR GH SDUWLGD GH ORVPRGHORV+0\
/70 SRGUtDQ QR VHU DGHFXDGDV \ SRU RWUR ODGR VH KDQ DSOLFDGR ORVPpWRGRV +0 \ /70
DVXPLHQGRTXHODFDYLGDGHQVD\DGDHVXQVLVWHPDOLQHDO\TXHSRUWDQWRDSOLFDHOSULQFLSLRGH
VXSHUSRVLFLyQ(VWRHVODUHVSXHVWDGHXQVLVWHPDOLQHDODODVXPDGHYDULRVHVWtPXORVVHUtDOD
VXPD GH OD UHVSXHVWD D FDGD XQR GH ORV HVWtPXORV SRU VHSDUDGR $Vt ORV GRV PRGHORV
HQVD\DGRVSDUWHQGHXQDGHVFRPSRVLFLyQDUPyQLFDGHODVHULHH[FLWDGRUD7JGPREWLHQHQOD
UHVSXHVWD SDUFLDO D FDGD FRPSRQHQWH DUPyQLFD GHO HVWtPXOR \ VH UHFRPSRQH OD UHVSXHVWD
JOREDOFRPRVXPDGHODVUHVSXHVWDVSDUFLDOHV
 /D UHVSXHVWD REWHQLGD HQ DSDUWDGRV DQWHULRUHV VRODPHQWH SUHVHQWD UHVSXHVWD OLQHDO D
QLYHO ORFDO OR TXH LPSOLFDUtD TXH HVWRV VLVWHPDV VRQ QR OLQHDOHV \ SRU WDQWR ORV PpWRGRV
XVDGRVQRVRQYiOLGRV
 /DVGLIHUHQFLDVGHVFULWDVHQWUHVLVWHPDVNiUVWLFRVVV\ ORVVLVWHPDVIRUPDGRVSRU OD
DFXPXODFLyQGHEORTXHVHQJUDQLWRVFRQOOHYDHOHQIRFDUHO WUDEDMRGH LQYHVWLJDFLyQFRQXQD
SHUVSHFWLYD GLIHUHQWH D OD SODQWHDGD HQ OD ELEOLRJUDItD FLWDGD PRGHORV GH GLIXVLYLGDG 6H
WUDWDUiQDVtODVFDYLGDGHVHQJUDQLWRVFRPRVLVWHPDVGLQiPLFRVQROLQHDOHVDSOLFDQGRWpFQLFDV
GH LGHQWLILFDFLyQ GH VLVWHPDV (VWDV WpFQLFDV GH LGHQWLILFDFLyQ GH VLVWHPDV VH FHQWUDQ HQ OD
REWHQFLyQ GH PRGHORV PDWHPiWLFRV SDUD VLVWHPDV GLQiPLFRV SDUWLHQGR GH ORV GDWRV
REVHUYDGRVHQHOVLVWHPD/-81*6HWUDWDSRUWDQWRGHGHWHUPLQDUXQPRGHORGHFDMD
QHJUD R XQPRGHOR JULV D EODFN RU JUH\PRGHO SDUD XQ VLVWHPD GLQiPLFR D SDUWLU GH ORV
YDORUHVGHHQWUDGDVDOLGDREVHUYDGRVGDWRVH[SHULPHQWDOHV
 6H XVDUi HO PRGHOR WLSR ,9 VHJ~Q OD HFXDFLyQ  SRU FXDQWR OD DVXQFLyQ GH
UHODFLRQHVQROLQHDOHVHQWUHORVGDWRVGHHQWUDGD\VDOLGDSURSRUFLRQDXQDPD\RUIOH[LELOLGDG
SDUDGHVFULELUXQVLVWHPD
[N IXNXNS[N[NT 
GyQGH [N HV HO YHFWRU HVWDGR GHO VLVWHPD HQ HO LQVWDQWH NpVLPR I HV OD IXQFLyQ GH
WUDQVIHUHQFLDGHOVLVWHPDXNHVHOYHFWRUGHHVWtPXORHQHOLQVWDQWHNpVLPRS\TVRQGRV
YDORUHV HQWHURV TXH UHSUHVHQWDQ OD SURIXQGLGDG GHPHPRULD GHO VLVWHPD FRQ UHVSHFWR D ORV
HVWtPXORV\ORVHVWDGRVSUHFHGHQWHV
 &RQVLGHUHPRV HQWRQFHV XQD FDYLGDG VLVWHPD HQ HO TXH WHQHPRV 1 HVWDFLRQHV GH
PHGLGD 3DUD FDGD HVWDFLyQ L HQ ^1` VLWXDGD D XQD SURIXQGLGDG [L H[LVWH XQ YHFWRU
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[LW 3RU WDQWR
HVFULELPRVODHFXDFLyQFRPR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 I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 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 7DGPN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N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7L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7LN7LNT 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 7DGPW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W 7JGPW(QHVWHWLSRGHPRGHORHOHVWtPXORGH
XQQLYHOHVODUHVSXHVWDGHOQLYHOSUHFHGHQWH<HOPRGHORHVWiIRUPDGRSRU1VXEPRGHORVHQ
FDVFDGD
 /DV HFXDFLRQHV  \  VRQ WDPELpQ YiOLGDV VL FRQVLGHUDPRV TXH 7 HV
PXOWLGLPHQVLRQDOHVWRHVVLSRUHMHPSORGHILQLPRV7W >7FGPW7GGPW@LQWHJUDQGRHQHO


PLVPRHVWDGRODVWHPSHUDWXUDVGHODLUH\WHPSHUDWXUDGHVDWXUDFLyQ(QHVWHFDVRVHUHTXHULUtD
HQTXHXW >7DGPW7GGPW@\TXHHQ7W >7DGPW7GGPW@
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 I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 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WHPSHUDWXUDV>&&@ĺ>@
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FRUUHVSRQGLHQWHVD7DGP7JGP7FGP\7IGP UHVSHFWLYDPHQWH VLHQGR7IGPHO HVWDGRGHO
VLVWHPDWHPSHUDWXUDHVWLPDGDRSURQRVWLFDGDSRUHO0/3'HQRWDPRVSRUS[ODSURIXQGLGDG
HVFDODGD[&RPRPRGHORGHSHQGLHQWHGHODSURIXQGLGDGVHSUHWHQGHFRQVWUXLUXQD~QLFDUHG
TXHSURGX]FDODUHVSXHVWDWpUPLFDDGHFXDGDSDUDFDGDYDORUGH[
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[W 
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HVWtPXORFRQVXVFRUUHVSRQGLHQWHVSURIXQGLGDGHVGHPHPRULD6HKDQHQVD\DGRVLVWHPDVFRQ
XQDSURIXQGLGDGGHPHPRULDSDUDHOHVWtPXORGHKDVWD\XQDSURIXQGLGDGGHPHPRULDSDUD
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
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W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 VHKDQHQVD\DGRGLPHQVLRQHVGHDQHXURQDV
SDUD OD VHJXQGDFDSD KLGGHQ OD\HUGLPHQVLRQHVHQWUH\QHXURQDV/DFDSDGH VDOLGD
RXWSXWOD\HU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2XWSXW >=IGPW@ 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 (OHQWUHQDPLHQWRGHODUHGVHHIHFW~DFRQODVVLJXHLQWHVFRQGLFLRQHVGHFRQWRUQR
3DUD[ P7IGP!7JGPHVWRHV__7IGP7JGP__HPLQ
SDUD[ P7IGP!7FGP>3$/@HVWRHV__7IGP7FGP__HPLQ


Capítulo 6. MICROCLIMA EN LAS CUEVA S EN ROCAS PLUTÓNICAS Capítulo 6. MICROCLIMA EN LAS CUEVA S EN ROCAS PLUTÓNICAS
398 399


FDVR
GLQiP
JHQH
>=I



FRQVL
SDUD
1HWZ
GHP
/D R
HQWUH
)LJXUD
YHUGH
HQURM
'yQGHH
VHKDXVDGR
LFR 
UDFLRQHV
GPW@ 0/
0RGHOR
6H UHVXH
GHUDQGRV
OD GLQiPLF
URNFRQJ
HPRULDTS
SWLPL]DFLy
QDPLHQWRG
  5HVSX
\Tfdm (x=
R 
PLQHVHOHUU
XQDQRUPD
 HQWUHQDGR
3>=DGPW
QRGHSHQG
OYH OD LGH
VXEPRGHORV
D 7JGP!7
DQDQFLDYDU
DUDHOHVWDG
Q GH SDUi
HUHGHVFRQ
HVWD REWHQLG
-0,1)TXHGHE
RUPi[LPR
/DILJX
 PHGLDQWH
=DGPW
LHQWHGHOD
QWLILFDFLyQ
HQFDVFDG
FGP 6H K
LDEOHHQVD\
R\SSDUD
PHWURV VH
WRSRORJtD)
D FRQ OD LGHQ
HFRQYHUJHUD
GHVHDGR\
UDPX
XQ 6*$ F
=DGPW
SURIXQGLG
SDUD HO P
DXQRSDUD
DQ XVDGR$
DGRGLYHUV
HOHVWtPXOR
KD UHVXHOW
*11(OU
WLILFDFLyQML
TgdmURMR
____GHQRWDX
HVWUDORVUHV
RQ FRGLILF
S[=IGP
DG
RGHOR GHI
LGHQWLILFDU
11V WLSR
DVFRQILJXU
DVtFRPR
R PHGLDQW
HVXOWDGRVH
P(x,t) GH A 
$EDMRTgdm
QDQRUPD
XOWDGRVREW
DFLyQ GH 
W=IGP
LQLGR SRU
ODGLQiPLF
)*11 )R
DFLRQHVDMX
HOQ~PHUR
H XQ DOJRU
PXHVWUDHQ
Cunchosa$
D]XOTcdm
FXDOTXLHUD
HQLGRVSDUD
 ELWV GX
W@ 
OD HFXDFLyQ
D7DGP!7
FXVHG*DP
VWDQGRODS
GHQHXURQD
LWPR *(6
ODILJXUD
UULED Tadm
YHUGH\Tfd
(QQXHVWUR
HOPRGHOR
UDQWH 

  6H
JGP\RWUR
PD1HXUDO
URIXQGLGDG
VSRUFDSD
$ SDUD HO


D]XO Tgdm
m(x=-3,6 m)















6LVWHPDGH$7UDSD
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DVXPLU TXH VX GLQiPLFD HV GHSHQGLHQWH /D LGHQWLILFDFLyQ GH$7UDSD VH SODQWHD HQ YDULDV
IDVHV
 0RGHORVWLSR,9GHSHQGLHQWHVGHODSURIXQGLGDGVHJ~QHFXDFLyQ
 0RGHORV FRUUHODFLRQDQGR OD WHPSHUDWXUD VXSHUILFLDO GLDULDPHGLD R WHPSHUDWXUD
DPELHQWDOH[WHULRUGLDULDPHGLDFRQORVSDOHRQLYHOHV3$/7/\3,*GHSHQGLHQWHV
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 6H XVDQ UHGHV0/3 VLPSOHV
EDMR Q~PHUR GH QHXURQDV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FHUR
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/DFDXVDIXQGDPHQWDOGHXQGHVFHQVRGH396VRQORVGHVFHQVRVGHWHPSHUDWXUDTXHDVXYH]
VRQGHELGRVDWUHVLQWHUDFFLRQHV025$1	6+$3,52
 0H]FODVGHPDVDVGHDLUHK~PHGRDGLIHUHQWHWHPSHUDWXUD
 &RQWDFWRFRQXQDVXSHUILFLHIUtD
 (QIULDPLHQWRDGLDEiWLFR
 'XUDQWH HO SURFHVR GH FRQGHQVDFLyQ VH GHVSUHQGH OD HQHUJtD HTXLYDOHQWH DO FDORU
ODWHQWH GH YDSRUL]DFLyQ 'LFKR FDORU QR VH KD LQFOXLGR HQ ODV HFXDFLRQHV GHO PRGHOR /D
FDQWLGDGGHFRQGHQVDGRVHUiLJXDODODGLIHUHQFLDHQWUHODVFDQWLGDGHVLQLFLDO\ILQDOGHYDSRU
GHDJXDSUHVHQWH
 9DPRV D FHQWUDUQRV HQ HO FDVR HQ HO TXH HO DLUH VDWXUDGR HQWUH HQ FRQWDFWR FRQ XQD
VXSHUILFLHIUtD(QWDOFDVR&+$30$1H[LVWLUiFRQGHQVDFLyQVREUHODVXSHUILFLHVLVX
WHPSHUDWXUD HV LJXDO R LQIHULRU D OD WHPSHUDWXUD GH VDWXUDFLyQ D OD SUHVLyQ UHLQDQWH /D
H[LVWHQFLD GH HVWD FRQGHQVDFLyQ KD VLGR REVHUYDGD HQ WRGDV ODV FDYLGDGHV JUDQtWLFDV
HVWXGLDGDV
 (Q OD SUiFWLFD H[LVWHQ GRV WLSRV JHQHUDOHV GH FRQGHQVDFLyQ &+$30$1  (O
SULPHURFRQRFLGRFRQHOQRPEUHGHFRQGHQVDFLyQHQVXSHUILFLHRFRQGHQVDFLyQHQSHOtFXOD
WLHQH OXJDU FXDQGR XQ YDSRU UHODWLYDPHQWH OLEUH GH LPSXUH]DV VH FRQGHQVD VREUH XQD
VXSHUILFLHOLPSLD(QHVWDVFRQGLFLRQHVHOOtTXLGRFRQGHQVDGRVHSUHVHQWDFRPRXQDSHOtFXOD
FRQWLQXD TXH FXEUH WRGD OD VXSHUILFLH \ VH VHSDUD GH HVWD SRU HIHFWR GH OD DFFLyQ GH OD
JUDYHGDG(OVHJXQGRWLSRVHFRQRFHFRPRFRQGHQVDFLyQGHJRWHR(OOtTXLGRFRQGHQVDGRVH
SUHVHQWHHQODIRUPDGHJRWDVLQGLYLGXDOHV(VWDVYDQDXPHQWDQGRGHWDPDxR\VHFRPELQDQ
HQWUHVtKDVWDTXHVXWDPDxRHVORVXILFLHQWHPHQWHJUDQGHSDUDTXHVHGHVOLFHSRUODVXSHUILFLH
SRUHIHFWRGHODJUDYHGDG
 (OSUREOHPDDUHVROYHUHV
į7įW Įāį7įð[į7įð]45R&S 
GyQGH[HV ODDEVFLVDGH ODVHFFLyQ\] ODRUGHQDGD4UHSUHVHQWDHOFDORUSURGXFLGR LQVLWX
FDORUUDGLRJpQLFRĮHVODGLIXVLYLGDGGHOPDWHULDO5RVXGHQVLGDG\&SVXFDORUHVSHFtILFR
 /DUHVROXFLyQGHHVWDHFXDFLyQHVWiFRQGLFLRQDGDSRUORVVLJXLHQWHVIDFWRUHV
 &RPR FRQGLFLyQ GH FRQWRUQR SDUD OD VXSHUILFLH GHO WHUUHQR ]  XVDUHPRV OD
WHPSHUDWXUDGHOVXHORHQPVHULHWHPSRUDO7JGP
 'LVSRQHPRVGHGLVWLQWRVUHJLVWUDGRUHVGLVWULEXLGRVHQODFDYLGDGDGLVWLQWDVFRWDV\GH
XQPRGHORGLQiPLFRTXHQRVGDXQDUHDOL]DFLyQFRQWLQXDHQHOWLHPSRSDUDFDGDXQD
GHODVHVWDFLRQHV3RUWDQWRFRQVWUXLUHPRVXQJUDGLHQWHWpUPLFRYHUWLFDOOLQHDOSDUDOD
WHPSHUDWXUDGHO DLUHGH OD FXHYD HVWDEOHFLHQGRDVt ODV FRQGLFLRQHVGHFRQWRUQRSDUD
ORV LQWHUFDPELRVFRQYHFWLYRVHQ OD LQWHUIDVHFXHYDURFD$VXPLPRV OD HVWUDWLILFDFLyQ
WpUPLFDGHODLUHGHIRUPDTXHSDUDFDGDFRWDRSURIXQGLGDGODWHPSHUDWXUDGHODFDSD
VHDFRQVWDQWHHQWRGRVXDQFKR
 (QDXVHQFLDGHGDWRVDVXPLUHPRV
 1RKD\SURGXFFLyQGHFDORUUDGLRJpQLFR4 
 1R KD\ WUDQVPLVLyQ GH FDORU ODWHQWH HQ ORV SURFHVRV GH FRQGHQVDFLyQ SXHV
GHVFRQRFHPRVODFDQWLGDGGHDJXDFRQGHQVDGDODYHORFLGDGGHFRQGHQVDFLyQHWF
 1R VH FRQVLGHUDQ RWURV SURFHVRV VHFXQGDULRV (O WHVW ;:7 SUHYLR GHVFDUWy VX
VLJQLILFDQFLDHQHOSURFHVR9LHQWRK\GURFRROLQJSRULQILOWUDFLyQGHDJXDHWF
 ([LVWH XQD WHPSHUDWXUD LQLFLDO HQ HO VXEVWUDWR TXH GHQRPLQDUHPRV 7RR \ TXH
DVXPLPRVHVWiXQLIRUPHPHQWHGLVWULEXLGDSRUWRGRHOPDFL]RHQW 


 $VXPLPRVWDPELpQTXHODVHFFLyQWUDQVYHUVDOGHODFXHYDHVORVXILFLHQWHPHQWH
SHTXHxDHQUHODFLyQFRQODVHFFLyQGHOWHUUHQRHQHVWXGLRGHIRUPDTXHVHSXHGDQ
FRQVLGHUDUORVOtPLWHVGHOWHUUHQRDLVODGRV
 (O REMHWLYR HV SURSRQHUPRGHORV TXH VLUYDQ FRPR HYLGHQFLD GH TXH ORV IHQyPHQRV
HVWXGLDGRVVHSXHGHQH[SOLFDUPHGLDQWHPHFDQLVPRVVLPLODUHV1RVHGLVSRQHQGHVXILFLHQWHV
GDWRVFRPRSDUDJHQHUDUPRGHORVH[DFWRV
 (Q ODV SURIXQGLGDGHV FRPSUHQGLGDV HQWUH OD VXSHUILFLH \ XQRV  PHWURV GH
SURIXQGLGDG OD WHPSHUDWXUD GH OD WLHUUD YDULDUi GHSHQGLHQGR GH OD SURIXQGLGDG \ GH ODV
FDUDFWHUtVWLFDV GHO WLSR GH VXHOR FRQGXFWLYLGDG GLIXVLYLGDG FDORU HVSHFtILFR HWF 6H KDQ
WRPDGRFRPRUHIHUHQFLDORVVLJXLHQWHVYDORUHVPHGLRV
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'HSyVLWRVGHVXHOR 5RI NJP &SI NFDONJ& NI NFDOKP&
7DEOD&RHILFLHQWHVPHGLRVTXHVHKDQLQFOXLGRHQHOPRGHOR6HHVSHFLILFDODGHVLJQDFLyQGHODYDULDEOHVX
PDJQLWXG\VXVXQLGDGHV
 (QEDVHD ODVHVFDVDVPHGLGDVGHYHORFLGDGGHODLUHHQ ODVFXHYDV VHKDRSWDGRSRU
VHOHFFLRQDUXQRVFRHILFLHQWHVGHFRQYHQFLyQPHGLRVVLPLODUHVDORVSURSXHVWRVHQHO&yGLJR
7pFQLFRGH(GLILFDFLyQSDUDYHORFLGDGHVEDMDVGHUHQRYDFLyQGHDLUHHQORFDOHV
&RHILFLHQWHGHFRQYHFFLyQHQVXSHUILFLHVYHUWLFDOHV KZ NFDOKP&
&RHILFLHQWHGHFRQYHFFLyQHQVXSHUILFLHVKRUL]RQWDOHV KI KF NFDOKP&
7DEOD&RHILFLHQWHVGHFRQYHFFLyQGHILQLGRVSDUDODVVXSHUILFLHVGHODFXHYD
 5HVROYHPRV OD HFXDFLyQ PHGLDQWH HO PpWRGR GH GLIHUHQFLDV ILQLWDV &(1*(/ 	
*+$-$5   -$/85,$	7255$1&( .8=0,1  IXQGDPHQWDGR HQ OD
VXVWLWXFLyQ GH HFXDFLRQHV GLIHUHQFLDOHV SRU HFXDFLRQHV DOJHEUDLFDV GRQGH ODV GHULYDGDV VH
VXVWLWX\HQ SRU GLIHUHQFLDOHV $Vt OD HFXDFLyQ GLIHUHQFLDO FRQWLQXD 3'( SDUD 7[]W VH
WUDQVIRUPDHQXQDHFXDFLyQGLIHUHQFLDOGLVFUHWDFX\DUHVROXFLyQDSUR[LPD7
 (VWDGLVFUHWL]DFLyQGHO3'(UHTXLHUHDVXYH]ODGLVFUHWL]DFLyQGHODVYDULDEOHV[]\W
3DUDHOORWUDQVIRUPDPRVHOHVSDFLRFRQWLQXRQXHVWUDVHFFLyQGHFXHYDHQXQDPDOODRPDWUL]
GHQRGRVGHGLPHQVLyQ1[ā1]XQLIRUPHPHQWHHVSDFLDGRVHQG[ /[1[\G] /]1]
VLHQGR/[\/]ODVGLPHQVLRQHVPi[LPDVGHODVHFFLyQHQHVWXGLR
 /RV YDORUHV GH GW G[ G] HVWiQ UHODFLRQDGRV \ VRQ GHSHQGLHQWHV GHO PpWRGR GH
UHVROXFLyQHPSOHDGR(QHOFDVRGHPpWRGRVH[SOtFLWRVHVRVWUHVYDORUHVKDQGHFXPSOLUXQD
VHULHGHUHODFLRQHVSDUDJDUDQWL]DUODFRQYHUJHQFLDGHOPpWRGRLWHUDWLYRGHFiOFXOR3DUDHYLWDU
HVDGHSHQGHQFLDVHKDRSWDGRSRUHOXVRGHPpWRGRVLPSOtFLWRV
 (OYDORUGW KRUDVYLHQHSUHILMDGRSRUHOSHULRGRGHUHJLVWURGHODVVHULHVFRQODV
TXHHVWDPRVWUDEDMDQGR$VXPLHQGRG\ VHHYDO~DSDUDFDGDYROXPHQXQLWDULRQRGRGHOD
VHFFLyQVXYDULDFLyQGHHQHUJtDHQHOWLHPSR
GWā$OO6LGHV4
GWā(
JHQHOHPQW G(HOHPHQW 
GyQGH(
JHQHV OD HQHUJtDJHQHUDGDHQHO LQWHULRUGHOSURSLRQRGR\4
 HV HO IOXMRGHFDORU
WUDQVIHULGR QRUPDOPHQWH SRU FRQGXFFLyQ HQWUH ORV QRGRV DG\DFHQWHV DXQTXH SXHGH LQFOXLU
FDORUWUDQVIHULGRSRUFRQYHFFLyQUDGLDFLyQRUHVWULFFLRQHVGHOtPLWHHQORVQRGRV
 /DHFXDFLyQGHILQHHOFDPELRGHHQHUJtDFRQWHQLGRHQHOYROXPHQGHOHOHPHQWR
HOHPHQWDOGXUDQWHGW\HVWHFDPELRYLHQHGDGRFRPRODVXPDGHOFDORUJHQHUDGRGHQWURGHO
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
/DFDXVDIXQGDPHQWDOGHXQGHVFHQVRGH396VRQORVGHVFHQVRVGHWHPSHUDWXUDTXHDVXYH]
VRQGHELGRVDWUHVLQWHUDFFLRQHV025$1	6+$3,52
 0H]FODVGHPDVDVGHDLUHK~PHGRDGLIHUHQWHWHPSHUDWXUD
 &RQWDFWRFRQXQDVXSHUILFLHIUtD
 (QIULDPLHQWRDGLDEiWLFR
 'XUDQWH HO SURFHVR GH FRQGHQVDFLyQ VH GHVSUHQGH OD HQHUJtD HTXLYDOHQWH DO FDORU
ODWHQWH GH YDSRUL]DFLyQ 'LFKR FDORU QR VH KD LQFOXLGR HQ ODV HFXDFLRQHV GHO PRGHOR /D
FDQWLGDGGHFRQGHQVDGRVHUiLJXDODODGLIHUHQFLDHQWUHODVFDQWLGDGHVLQLFLDO\ILQDOGHYDSRU
GHDJXDSUHVHQWH
 9DPRV D FHQWUDUQRV HQ HO FDVR HQ HO TXH HO DLUH VDWXUDGR HQWUH HQ FRQWDFWR FRQ XQD
VXSHUILFLHIUtD(QWDOFDVR&+$30$1H[LVWLUiFRQGHQVDFLyQVREUHODVXSHUILFLHVLVX
WHPSHUDWXUD HV LJXDO R LQIHULRU D OD WHPSHUDWXUD GH VDWXUDFLyQ D OD SUHVLyQ UHLQDQWH /D
H[LVWHQFLD GH HVWD FRQGHQVDFLyQ KD VLGR REVHUYDGD HQ WRGDV ODV FDYLGDGHV JUDQtWLFDV
HVWXGLDGDV
 (Q OD SUiFWLFD H[LVWHQ GRV WLSRV JHQHUDOHV GH FRQGHQVDFLyQ &+$30$1  (O
SULPHURFRQRFLGRFRQHOQRPEUHGHFRQGHQVDFLyQHQVXSHUILFLHRFRQGHQVDFLyQHQSHOtFXOD
WLHQH OXJDU FXDQGR XQ YDSRU UHODWLYDPHQWH OLEUH GH LPSXUH]DV VH FRQGHQVD VREUH XQD
VXSHUILFLHOLPSLD(QHVWDVFRQGLFLRQHVHOOtTXLGRFRQGHQVDGRVHSUHVHQWDFRPRXQDSHOtFXOD
FRQWLQXD TXH FXEUH WRGD OD VXSHUILFLH \ VH VHSDUD GH HVWD SRU HIHFWR GH OD DFFLyQ GH OD
JUDYHGDG(OVHJXQGRWLSRVHFRQRFHFRPRFRQGHQVDFLyQGHJRWHR(OOtTXLGRFRQGHQVDGRVH
SUHVHQWHHQODIRUPDGHJRWDVLQGLYLGXDOHV(VWDVYDQDXPHQWDQGRGHWDPDxR\VHFRPELQDQ
HQWUHVtKDVWDTXHVXWDPDxRHVORVXILFLHQWHPHQWHJUDQGHSDUDTXHVHGHVOLFHSRUODVXSHUILFLH
SRUHIHFWRGHODJUDYHGDG
 (OSUREOHPDDUHVROYHUHV
į7įW Įāį7įð[į7įð]45R&S 
GyQGH[HV ODDEVFLVDGH ODVHFFLyQ\] ODRUGHQDGD4UHSUHVHQWDHOFDORUSURGXFLGR LQVLWX
FDORUUDGLRJpQLFRĮHVODGLIXVLYLGDGGHOPDWHULDO5RVXGHQVLGDG\&SVXFDORUHVSHFtILFR
 /DUHVROXFLyQGHHVWDHFXDFLyQHVWiFRQGLFLRQDGDSRUORVVLJXLHQWHVIDFWRUHV
 &RPR FRQGLFLyQ GH FRQWRUQR SDUD OD VXSHUILFLH GHO WHUUHQR ]  XVDUHPRV OD
WHPSHUDWXUDGHOVXHORHQPVHULHWHPSRUDO7JGP
 'LVSRQHPRVGHGLVWLQWRVUHJLVWUDGRUHVGLVWULEXLGRVHQODFDYLGDGDGLVWLQWDVFRWDV\GH
XQPRGHORGLQiPLFRTXHQRVGDXQDUHDOL]DFLyQFRQWLQXDHQHOWLHPSRSDUDFDGDXQD
GHODVHVWDFLRQHV3RUWDQWRFRQVWUXLUHPRVXQJUDGLHQWHWpUPLFRYHUWLFDOOLQHDOSDUDOD
WHPSHUDWXUDGHO DLUHGH OD FXHYD HVWDEOHFLHQGRDVt ODV FRQGLFLRQHVGHFRQWRUQRSDUD
ORV LQWHUFDPELRVFRQYHFWLYRVHQ OD LQWHUIDVHFXHYDURFD$VXPLPRV OD HVWUDWLILFDFLyQ
WpUPLFDGHODLUHGHIRUPDTXHSDUDFDGDFRWDRSURIXQGLGDGODWHPSHUDWXUDGHODFDSD
VHDFRQVWDQWHHQWRGRVXDQFKR
 (QDXVHQFLDGHGDWRVDVXPLUHPRV
 1RKD\SURGXFFLyQGHFDORUUDGLRJpQLFR4 
 1R KD\ WUDQVPLVLyQ GH FDORU ODWHQWH HQ ORV SURFHVRV GH FRQGHQVDFLyQ SXHV
GHVFRQRFHPRVODFDQWLGDGGHDJXDFRQGHQVDGDODYHORFLGDGGHFRQGHQVDFLyQHWF
 1R VH FRQVLGHUDQ RWURV SURFHVRV VHFXQGDULRV (O WHVW ;:7 SUHYLR GHVFDUWy VX
VLJQLILFDQFLDHQHOSURFHVR9LHQWRK\GURFRROLQJSRULQILOWUDFLyQGHDJXDHWF
 ([LVWH XQD WHPSHUDWXUD LQLFLDO HQ HO VXEVWUDWR TXH GHQRPLQDUHPRV 7RR \ TXH
DVXPLPRVHVWiXQLIRUPHPHQWHGLVWULEXLGDSRUWRGRHOPDFL]RHQW 


 $VXPLPRVWDPELpQTXHODVHFFLyQWUDQVYHUVDOGHODFXHYDHVORVXILFLHQWHPHQWH
SHTXHxDHQUHODFLyQFRQODVHFFLyQGHOWHUUHQRHQHVWXGLRGHIRUPDTXHVHSXHGDQ
FRQVLGHUDUORVOtPLWHVGHOWHUUHQRDLVODGRV
 (O REMHWLYR HV SURSRQHUPRGHORV TXH VLUYDQ FRPR HYLGHQFLD GH TXH ORV IHQyPHQRV
HVWXGLDGRVVHSXHGHQH[SOLFDUPHGLDQWHPHFDQLVPRVVLPLODUHV1RVHGLVSRQHQGHVXILFLHQWHV
GDWRVFRPRSDUDJHQHUDUPRGHORVH[DFWRV
 (Q ODV SURIXQGLGDGHV FRPSUHQGLGDV HQWUH OD VXSHUILFLH \ XQRV  PHWURV GH
SURIXQGLGDG OD WHPSHUDWXUD GH OD WLHUUD YDULDUi GHSHQGLHQGR GH OD SURIXQGLGDG \ GH ODV
FDUDFWHUtVWLFDV GHO WLSR GH VXHOR FRQGXFWLYLGDG GLIXVLYLGDG FDORU HVSHFtILFR HWF 6H KDQ
WRPDGRFRPRUHIHUHQFLDORVVLJXLHQWHVYDORUHVPHGLRV
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7DEOD&RHILFLHQWHVPHGLRVTXHVHKDQLQFOXLGRHQHOPRGHOR6HHVSHFLILFDODGHVLJQDFLyQGHODYDULDEOHVX
PDJQLWXG\VXVXQLGDGHV
 (QEDVHD ODVHVFDVDVPHGLGDVGHYHORFLGDGGHODLUHHQ ODVFXHYDV VHKDRSWDGRSRU
VHOHFFLRQDUXQRVFRHILFLHQWHVGHFRQYHQFLyQPHGLRVVLPLODUHVDORVSURSXHVWRVHQHO&yGLJR
7pFQLFRGH(GLILFDFLyQSDUDYHORFLGDGHVEDMDVGHUHQRYDFLyQGHDLUHHQORFDOHV
&RHILFLHQWHGHFRQYHFFLyQHQVXSHUILFLHVYHUWLFDOHV KZ NFDOKP&
&RHILFLHQWHGHFRQYHFFLyQHQVXSHUILFLHVKRUL]RQWDOHV KI KF NFDOKP&
7DEOD&RHILFLHQWHVGHFRQYHFFLyQGHILQLGRVSDUDODVVXSHUILFLHVGHODFXHYD
 5HVROYHPRV OD HFXDFLyQ PHGLDQWH HO PpWRGR GH GLIHUHQFLDV ILQLWDV &(1*(/ 	
*+$-$5   -$/85,$	7255$1&( .8=0,1  IXQGDPHQWDGR HQ OD
VXVWLWXFLyQ GH HFXDFLRQHV GLIHUHQFLDOHV SRU HFXDFLRQHV DOJHEUDLFDV GRQGH ODV GHULYDGDV VH
VXVWLWX\HQ SRU GLIHUHQFLDOHV $Vt OD HFXDFLyQ GLIHUHQFLDO FRQWLQXD 3'( SDUD 7[]W VH
WUDQVIRUPDHQXQDHFXDFLyQGLIHUHQFLDOGLVFUHWDFX\DUHVROXFLyQDSUR[LPD7
 (VWDGLVFUHWL]DFLyQGHO3'(UHTXLHUHDVXYH]ODGLVFUHWL]DFLyQGHODVYDULDEOHV[]\W
3DUDHOORWUDQVIRUPDPRVHOHVSDFLRFRQWLQXRQXHVWUDVHFFLyQGHFXHYDHQXQDPDOODRPDWUL]
GHQRGRVGHGLPHQVLyQ1[ā1]XQLIRUPHPHQWHHVSDFLDGRVHQG[ /[1[\G] /]1]
VLHQGR/[\/]ODVGLPHQVLRQHVPi[LPDVGHODVHFFLyQHQHVWXGLR
 /RV YDORUHV GH GW G[ G] HVWiQ UHODFLRQDGRV \ VRQ GHSHQGLHQWHV GHO PpWRGR GH
UHVROXFLyQHPSOHDGR(QHOFDVRGHPpWRGRVH[SOtFLWRVHVRVWUHVYDORUHVKDQGHFXPSOLUXQD
VHULHGHUHODFLRQHVSDUDJDUDQWL]DUODFRQYHUJHQFLDGHOPpWRGRLWHUDWLYRGHFiOFXOR3DUDHYLWDU
HVDGHSHQGHQFLDVHKDRSWDGRSRUHOXVRGHPpWRGRVLPSOtFLWRV
 (OYDORUGW KRUDVYLHQHSUHILMDGRSRUHOSHULRGRGHUHJLVWURGHODVVHULHVFRQODV
TXHHVWDPRVWUDEDMDQGR$VXPLHQGRG\ VHHYDO~DSDUDFDGDYROXPHQXQLWDULRQRGRGHOD
VHFFLyQVXYDULDFLyQGHHQHUJtDHQHOWLHPSR
GWā$OO6LGHV4
GWā(
JHQHOHPQW G(HOHPHQW 
GyQGH(
JHQHV OD HQHUJtDJHQHUDGDHQHO LQWHULRUGHOSURSLRQRGR\4
 HV HO IOXMRGHFDORU
WUDQVIHULGR QRUPDOPHQWH SRU FRQGXFFLyQ HQWUH ORV QRGRV DG\DFHQWHV DXQTXH SXHGH LQFOXLU
FDORUWUDQVIHULGRSRUFRQYHFFLyQUDGLDFLyQRUHVWULFFLRQHVGHOtPLWHHQORVQRGRV
 /DHFXDFLyQGHILQHHOFDPELRGHHQHUJtDFRQWHQLGRHQHOYROXPHQGHOHOHPHQWR
HOHPHQWDOGXUDQWHGW\HVWHFDPELRYLHQHGDGRFRPRODVXPDGHOFDORUJHQHUDGRGHQWURGHO
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SURSLRYROXPHQGXUDQWHGWPiVHOFDORUWUDQVIHULGRKDFLDHOYROXPHQGHOHOHPHQWRDWUDYpVGH
WRGDVVXVVXSHUILFLHVGXUDQWHGW(VWHFDORUYLHQHDVXYH]GDGRSRU
G(HOHPHQW Pā&SāG7 5Rā9HOHPHQWā&SāG7W 
GyQGH 5R HV OD GHQVLGDG &S HO FDORU HVSHFtILFR GHO PDWHULDO \ 9HOHPHQW G[āG]āG\ HV HO
YROXPHQHOHPHQWDOGHOQRGR
 /DVHFXDFLRQHVGHEDODQFHGHHQHUJtDHQFDGDQRGRGHSHQGHQGHFyPRVHFDUDFWHUL]D
HOSURSLRQRGR$QDOL]DQGRGLVWLQWDVVHFFLRQHVGHFXHYDVHKDQGHILQLGRDSUR[LPDGDPHQWH
WLSRVGHQRGRVFDGDXQRGHHOORVFRQVXVFRUUHVSRQGLHQWHVHFXDFLRQHVGHEDODQFHHQHUJpWLFR
HQ UpJLPHQ WUDQVLWRULR $VXPLHQGR TXH XQ YROXPHQ HOHPHQWDO G[āG]ā HVWi GHILQLGR SRU
FXDWURFDUDVGHLQWHUFDPELR
 &RGLILFDUHPRVHVDVFDUDVPHGLDQWHODURVDGHORVYLHQWRVHQHORUGHQ16:(
 3DUD FDGD VXSHUILFLH R FDUD GHO YROXPHQ HOHPHQWDO GHILQLPRV VX FDUDFWHUtVWLFD GH
LQWHUFDPELR\SRUWDQWRVXWLSRGHFRQWULEXFLyQDOIOXMRGHFDORU
 *VXSHUILFLHHQFRQWDFWRFRQWHPSHUDWXUD7JGP&RQGXFFLyQ
 %VXSHUILFLHDLVODGD
 ;VXSHUILFLHHQFRQWDFWRFRQXQQRGRLQHVSHFtILFR&RQGXFFLyQHQHOVXEVWUDWR
 7VXSHUILFLHHQFRQWDFWRFRQXQDWHPSHUDWXUD7RRSUHILMDGD&RQGXFFLyQ
 +FVXSHUILFLHGHWHFKRLQWHUFDPELRSRUFRQYHFFLyQGHFRQVWDQWHKF
 +ZVXSHUILFLHGHSDUHGLQWHUFDPELRSRUFRQYHFFLyQGHFRQVWDQWHKZ
 +IVXSHUILFLHGHVXHORLQWHUFDPELRSRUFRQYHFFLyQGHFRQVWDQWHKI
 'KZtGHPTXH+ZSHURVXSHUILFLHLQFOLQDGD
 'KFtGHPTXH+FSHURVXSHUILFLHLQFOLQDGD
;I LQWHUFDPELR SRU FRQYHFFLyQ D WUDYpV GHOPDWHULDO GH XQ GHSyVLWR GH UHOOHQR
VLWXDGRHQHOLQWHULRUGHODFDYLGDG
&HOYROXPHQHOHPHQWDOVHVLW~DGHQWURGHODFDYLGDG\SRUWDQWRQRVHSURFHVD
6XWHPSHUDWXUDYLHQHGDGDSRUHOJUDGLHQWH7FGP[]W
$ HO YROXPHQ HOHPHQWDO VH VLW~D HQ OD ]RQD GH DLUH H[WHULRU \ SRU WDQWR QR VH
SURFHVD6XWHPSHUDWXUDYLHQHGDGDSRU7DGPW
(VXSHUILFLHGHHQVDPEODGRHQWUHPRGHORVFX\DWHPSHUDWXUDHVWiGHILQLGDSRUXQD
VHULHRFRQGLFLyQGHERUGH7HGPW
 /DV HFXDFLRQHV DVRFLDGDV D FDGD WLSR GH QRGR SXHGHQ FRQVXOWDUVH HQ HO FyGLJR GHO
SURJUDPD TXH VLPXOD HO PRGHOR &RQ ODV GHILQLFLRQHV DQWHULRUHV \ FRPR HMHPSORV VRQ
SRVLEOHVQRGRVWLSR
x *;%; 1RGR FRQ OD FDUD VXSHULRU FRUUHVSRQGLHQWH D OD VXSHUILFLH GHO WHUUHQR
7JGPW\DLVODGRWpUPLFDPHQWHDODL]TXLHUGD/DVFDUDVLQIHULRU\GHUHFKDHVWiQHQ
FRQWDFWRFRQRWURVQRGRVLQHVSHFtILFRVURFD
x ;;;; 1RGR VLWXDGR HQ HO LQWHULRU GHO PDFL]R HQ FRQWDFWR FRQ QRGRV VLPLODUHV
7UDQVIHUHQFLDSRUFRQGXFFLyQHQODVFXDWURFDUDV
x ;G+FG+F;7HFKRH[WUDSORPDGRDODL]TXLHUGD7UDQVIHUHQFLDSRUFRQYHFFLyQHQWUH
XQD VXSHUILFLH LQFOLQDGD  \ HO DLUH GH OD FDYLGDG 7UDQVIHUHQFLD SRU FRQGXFFLyQ
HQWUHODVFDUDVVXSHULRU\GHUHFKD




 /DVHFXDFLRQHVGHEDODQFHGHHQHUJtDHQXQDPDOODGH1[ā1]QRGRVHQHO LQVWDQWH
W SXHGH H[SUHVDUVH PDWULFLDOPHQWH DJUXSDQGR ORV WpUPLQRV W \ W GH OD IRUPD
VLJXLHQWH
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W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8W 
GyQGH$HVODPDWUL]GHFRHILFLHQWHVDVRFLDGRVD OD WHPSHUDWXUDHQ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8HVXQYHFWRUGH
WHPSHUDWXUDVTXHUHSUHVHQWDQXHVWURPDSDWpUPLFRELGLPHQVLRQDOHQIRUPDGHXQYHFWRUOLQHDO
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7W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&RQHVWDFRQVLGHUDFLyQ OD VROXFLyQGHSDUDHO
LQVWDQWHWVHUi
8W LQY$ā&8W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
 3DUDFDGDLQVWDQWiQHDWHOPDSDWpUPLFRDVRFLDGRDOFRQWRUQRRLQWHUIDFHURFDDLUH
GHQWURGHODFXHYDVHSXHGHWUDQVIRUPDUHQXQYHFWRUOLQHDO6L6HVHOFRQMXQWRGHQRGRVGHOD
PDOODTXHGHILQHHVDLQWHUIDFHURFDDLUHVXEWHUUiQHRSDUDFDGD[]GH6VL76[]WGHQRWD
ODWHPSHUDWXUDGHGLFKRQRGRHQHOLQVWDQWHW\VL7LS[]HVODPDWUL]GHFDUDFWHUL]DFLyQGH
GLFKRVQRGRVGHILQLPRVODVVLJXLHQWHVWUDQVIRUPDFLRQHV
8VLW 0$376[]W
8WSL 0$37LS[]

VLHQGR0$3 XQ VHULDOL]DGRU GH ORV HOHPHQWRV GH ODPDWULFHV TXH GHILQH EL\HFWLYDPHQWH XQ
tQGLFHLSDUDFDGD[]SHUWHQHFLHQWHD66HWUDQVIRUPDDVtXQPDSD'WHQXQPDSD'
W GyQGH FDGD YHFWRU 8VW SXHGH ILOWUDUVH HQ IXQFLyQ GHO WLSR GH QRGR KRUL]RQWDO WHFKR
KRUL]RQWDOVXHORYHUWLFDOLQFOLQDGRH[WUDSORPDGRFDUDFWHUL]DGRHQ8WS
 6HDHQWRQFHV8VWQXHVWUDWHPSHUDWXUDGHFRQWRUQRHQXQLQVWDQWHWGDGR6HD7GGPW
OD WHPSHUDWXUD GH VDWXUDFLyQ HQ L 0$3[] HQ XQ LQVWDQWH W GDGR'HILQLPRV HO tQGLFH GH
FRQGHQVDFLyQFRPR
&QGW 7GGPW8VW8VW 
 3RGUi SURGXFLUVH FRQGHQVDFLyQ FXDQGR OD WHPSHUDWXUD GH OD LQWHUIDFH URFDDLUH VHD
PHQRU R LJXDO TXH OD WHPSHUDWXUDGH VDWXUDFLyQGHO DLUH FLUFXQGDQWH HVWR HV VL&QGW!
(QWRQFHVVL&QGW>7,32@HVHOVXEFRQMXQWRGHQRGRVGH&QGWTXHFXPSOD8WSL  7,32
GHILQLPRVSDUDFDGD7,32GHQRGRODUHODFLyQ
66W>7,32@ FDUG^&QGW>7,32@!`FDUG^8WS  7,32` 
 /XHJR 66W>7,32@ QRV SURSRUFLRQD HO WDQWR SRU XQR GH QRGRV GH 6 GH XQ VXEWLSR
GHWHUPLQDGRHQORVTXHHVSRVLEOHTXHVHSURGX]FDFRQGHQVDFLyQHQHOLQVWDQWHWpVLPR
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SURSLRYROXPHQGXUDQWHGWPiVHOFDORUWUDQVIHULGRKDFLDHOYROXPHQGHOHOHPHQWRDWUDYpVGH
WRGDVVXVVXSHUILFLHVGXUDQWHGW(VWHFDORUYLHQHDVXYH]GDGRSRU
G(HOHPHQW Pā&SāG7 5Rā9HOHPHQWā&SāG7W 
GyQGH 5R HV OD GHQVLGDG &S HO FDORU HVSHFtILFR GHO PDWHULDO \ 9HOHPHQW G[āG]āG\ HV HO
YROXPHQHOHPHQWDOGHOQRGR
 /DVHFXDFLRQHVGHEDODQFHGHHQHUJtDHQFDGDQRGRGHSHQGHQGHFyPRVHFDUDFWHUL]D
HOSURSLRQRGR$QDOL]DQGRGLVWLQWDVVHFFLRQHVGHFXHYDVHKDQGHILQLGRDSUR[LPDGDPHQWH
WLSRVGHQRGRVFDGDXQRGHHOORVFRQVXVFRUUHVSRQGLHQWHVHFXDFLRQHVGHEDODQFHHQHUJpWLFR
HQ UpJLPHQ WUDQVLWRULR $VXPLHQGR TXH XQ YROXPHQ HOHPHQWDO G[āG]ā HVWi GHILQLGR SRU
FXDWURFDUDVGHLQWHUFDPELR
 &RGLILFDUHPRVHVDVFDUDVPHGLDQWHODURVDGHORVYLHQWRVHQHORUGHQ16:(
 3DUD FDGD VXSHUILFLH R FDUD GHO YROXPHQ HOHPHQWDO GHILQLPRV VX FDUDFWHUtVWLFD GH
LQWHUFDPELR\SRUWDQWRVXWLSRGHFRQWULEXFLyQDOIOXMRGHFDORU
 *VXSHUILFLHHQFRQWDFWRFRQWHPSHUDWXUD7JGP&RQGXFFLyQ
 %VXSHUILFLHDLVODGD
 ;VXSHUILFLHHQFRQWDFWRFRQXQQRGRLQHVSHFtILFR&RQGXFFLyQHQHOVXEVWUDWR
 7VXSHUILFLHHQFRQWDFWRFRQXQDWHPSHUDWXUD7RRSUHILMDGD&RQGXFFLyQ
 +FVXSHUILFLHGHWHFKRLQWHUFDPELRSRUFRQYHFFLyQGHFRQVWDQWHKF
 +ZVXSHUILFLHGHSDUHGLQWHUFDPELRSRUFRQYHFFLyQGHFRQVWDQWHKZ
 +IVXSHUILFLHGHVXHORLQWHUFDPELRSRUFRQYHFFLyQGHFRQVWDQWHKI
 'KZtGHPTXH+ZSHURVXSHUILFLHLQFOLQDGD
 'KFtGHPTXH+FSHURVXSHUILFLHLQFOLQDGD
;I LQWHUFDPELR SRU FRQYHFFLyQ D WUDYpV GHOPDWHULDO GH XQ GHSyVLWR GH UHOOHQR
VLWXDGRHQHOLQWHULRUGHODFDYLGDG
&HOYROXPHQHOHPHQWDOVHVLW~DGHQWURGHODFDYLGDG\SRUWDQWRQRVHSURFHVD
6XWHPSHUDWXUDYLHQHGDGDSRUHOJUDGLHQWH7FGP[]W
$ HO YROXPHQ HOHPHQWDO VH VLW~D HQ OD ]RQD GH DLUH H[WHULRU \ SRU WDQWR QR VH
SURFHVD6XWHPSHUDWXUDYLHQHGDGDSRU7DGPW
(VXSHUILFLHGHHQVDPEODGRHQWUHPRGHORVFX\DWHPSHUDWXUDHVWiGHILQLGDSRUXQD
VHULHRFRQGLFLyQGHERUGH7HGPW
 /DV HFXDFLRQHV DVRFLDGDV D FDGD WLSR GH QRGR SXHGHQ FRQVXOWDUVH HQ HO FyGLJR GHO
SURJUDPD TXH VLPXOD HO PRGHOR &RQ ODV GHILQLFLRQHV DQWHULRUHV \ FRPR HMHPSORV VRQ
SRVLEOHVQRGRVWLSR
x *;%; 1RGR FRQ OD FDUD VXSHULRU FRUUHVSRQGLHQWH D OD VXSHUILFLH GHO WHUUHQR
7JGPW\DLVODGRWpUPLFDPHQWHDODL]TXLHUGD/DVFDUDVLQIHULRU\GHUHFKDHVWiQHQ
FRQWDFWRFRQRWURVQRGRVLQHVSHFtILFRVURFD
x ;;;; 1RGR VLWXDGR HQ HO LQWHULRU GHO PDFL]R HQ FRQWDFWR FRQ QRGRV VLPLODUHV
7UDQVIHUHQFLDSRUFRQGXFFLyQHQODVFXDWURFDUDV
x ;G+FG+F;7HFKRH[WUDSORPDGRDODL]TXLHUGD7UDQVIHUHQFLDSRUFRQYHFFLyQHQWUH
XQD VXSHUILFLH LQFOLQDGD  \ HO DLUH GH OD FDYLGDG 7UDQVIHUHQFLD SRU FRQGXFFLyQ
HQWUHODVFDUDVVXSHULRU\GHUHFKD




 /DVHFXDFLRQHVGHEDODQFHGHHQHUJtDHQXQDPDOODGH1[ā1]QRGRVHQHO LQVWDQWH
W SXHGH H[SUHVDUVH PDWULFLDOPHQWH DJUXSDQGR ORV WpUPLQRV W \ W GH OD IRUPD
VLJXLHQWH
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W8HVXQYHFWRUGH
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SRVLEOHV IXHQWHV GH FDORU LQWHUQDV /D UHVROXFLyQ GH ImplicitLD GD OXJDU D XQD FDMD LimitLD TXH GHILQH ODV
FRQGLFLRQHV GH FRQWRUQR SDUD XQD VXEVHFFLyQ HQ DOWD GHILQLFLyQ ImplicitHD D SDUWLU GH OD TXH VH SUHWHQGH
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GHWHUPLQDU ]RQDV GH FRQGHQVDFLyQ SUHIHUHQWH $VXPLHQGR LQYDULDELOLGDG HQ OD GLQiPLFD SXHGH HYDOXDUVH OD
UHVSXHVWDIUHQWHDSDOHRUHJLVWURVGHTadm.
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
 (QHVWDVHFFLyQORVWLSRVGHQRGRVHGLVWULEX\HQ
x QRGRVWLSR7HFKR
x QRGRVWLSR7HFKR([WUDSORPDGRDL]TXLHUGDRDGHUHFKDV
x QRGRVGH3DUHG9HUWLFDOR3DUHG,QFOLQDGDHQHOODGRGHUHFKR
x QRGRVGH3DUHG9HUWLFDOR3DUHG,QFOLQDGDHQHOODGRL]TXLHUGR
x QRGRVWLSR6XHOR
 $SDUWLUGHHVWHDUUD\GHYHFWRUHVFDOFXODPRVHOtQGLFHGHFRQGHQVDFLyQGHFDGDQRGR
GHOFRQWRUQRVHJ~QHFXDFLyQ\FRQUHIHUHQFLDDODWHPSHUDWXUDGHURFtRGHODHVWDFLyQ
7$ TXH HV HO ~QLFR YDORU GH VDWXUDFLyQ TXH WHQHPRV FRPR UHIHUHQFLD HQ HVH YROXPHQ
VXEWHUUiQHR < D SDUWLU GHO tQGLFH GH FRQGHQVDFLyQ FRQVWUXLPRV ODV VHULHV WHPSRUDOHV TXH
UHSUHVHQWDQ OD H[WHQVLyQ GHO tQGLFH GH FRQGHQVDFLyQ HO tQGLFHPHGLR GH FRQGHQVDFLyQ \ OD
SUHIHUHQFLD GH FRQGHQVDFLyQ SRU WLSR GH QRGR /DV ILJXUDV  \ PXHVWUDV ODV VHULHV
WHPSRUDOHV REWHQLGDV FRPR SUHIHUHQFLD SRU WLSR GH QRGR SDUD ORV PRGHORV HQ FDVFDGD \
SDUDOHOR

 /D JUiILFDV GH 3UHIHUHQFLDW>7,32@ PXHVWUDQ TXH 12 WRGRV ORV YRO~PHQHV
HOHPHQWDOHVGHOFRQWRUQRGHODFXHYDSUHVHQWDQHOPLVPRFRPSRUWDPLHQWR\TXHSRUWDQWR6,
H[LVWHQWLSRVGHYRO~PHQHVHOHPHQWDOHVFRQPD\RUSRVLELOLGDGGHFRQGHQVDFLyQTXHRWURV
x /RVHYHQWRVGHPD\RULQWHQVLGDGVHSURGXFHQVLPXOWiQHDPHQWHHQSUiFWLFDPHQWHWRGDV
ODVVXSHUILFLH
x (VWRV HYHQWRV GHPD\RU LQWHQVLGDG VH SURGXFHQ HQ SHUtRGRV IUtRV R FXDQGR H[LVWHQ
GHVFHQVRVEUXVFRVHQODWHPSHUDWXUDGHODLUH

)LJXUD  *UiILFDV GH Preferencia(t)[TIPO](t) SDUD HO PRGHOR WpUPLFR HQ FDVFDGD (Q ODV WUHV JUiILFDV
LQIHULRUHVHQD]XOVHUHSUHVHQWDODPreferenciaSDUDHOODGRL]TXLHUGRGHODJDOHUtD\HQURMRSDUDHOODGRGHUHFKR
GHODJDOHUtD&RPRUHIHUHQFLDFOLPiWLFDWHPSRUDOVHKDVXSHUSXHVWRTadm(t)/max(Tadm)VREUHODSULPHUDJUiILFD
'H DUULED D DEDMR ODV JUiILFDV UHSUHVHQWDQ Preferencia(t) SDUD WHFKR SDUHGHV VXSHUILFLHV H[WUDSORPDGDV \
SDUHGHVLQFOLQDGDV 


x ([LVWHQ HYHQWRV DLVODGRV SHUR VRODPHQWH VH SURGXFHQ HQ ODV SDUHGHV \ VXSHUILFLHV
LQFOLQDGDVSUHGRPLQDQGRHQ ODVSDUHGHV LQFOLQDGDV 5\HQ ODVSDUHGHV 51yWHVH
TXH OD FLUFXODFLyQ YHUWLFDO GH DLUH VL VH SURGXFH HV HQ HO ODGR / UHVXOWDQGR HO 5
VLHPSUHPiVSURWHJLGR

 /DVGLIHUHQFLDVHQWUHDPEDVVROXFLRQHVSXHGHQGHEHUVHDYDULRVIDFWRUHV3ULPHURDORV
HUURUHV \ GLVWULEXFLyQ GH HUURU GH ORV PRGHORV 7(7$ TXH VH XVDQ VHJXQGR HUURUHV HQ OD
FDOLEUDFLyQGHOPRGHORGHGLIXVLYLGDGGHSHQGLHQWHVGHODVFRQGLFLRQHVLPSXHVWDVDORVOtPLWHV
FRQGLFLRQHVGHFRQWRUQR\WHPSHUDWXUDLQLFLDO
 3RU WRGR HOOR VH HIHFW~DQ PRGLILFDFLRQHV HQ HO GLVHxR GHO PRGHOR SDVDQGR D
FRQVLGHUDUHOFDORUJHQHUDGRHQORVSURSLRVQRGRVDVtFRPRHVWUDWHJLDVSDUDODDWHQXDFLyQGHO
HIHFWRERUGH

(IHFWRVGHOFDORUUDGLRJpQLFR
 (O FDORU UDGLRJpQLFR VH SURGXFH GHQWUR GH ORV YRO~PHQHV HOHPHQWDOHV FRPR
FRQVHFXHQFLD GH OD DEVRUFLyQ GH HQHUJtD SURYHQLHQWH GH SURFHVRV UDGLRDFWLYRV7RPDUHPRV
FRPRUHIHUHQFLDODVPHGLFLRQHVUHVXPLGDVHQODWDEOD(QDXVHQFLDGHYDORUHVHVSHFtILFRV
DVXPLPRVSDUD$)XUQD ORVYDORUHVPi[LPRVREWHQLGRVHQHOVLVWHPDGH$7UDSDTXHHV OD
FXHYDPiVSUy[LPDSDUDODTXHWHQHPRVGDWRV




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 *UiILFDV GH Preferencia(t)[TIPO](t) SDUD HO PRGHOR WpUPLFR GH VXEPRGHORV 7(7$ SDUDOHORV
6RODPHQWHVHHYDO~DSDUWHGHODVHFFLyQHYLWDQGRORVQRGRVVLWXDGRVHQODVSUR[LPLGDGHVGHODFKLPHQHDYHUWLFDO
(QODVWUHVJUiILFDVLQIHULRUHVHQD]XOVHUHSUHVHQWDODPreferenciaSDUDHOODGRL]TXLHUGRGHODJDOHUtD\HQURMR
SDUD HO ODGRGHUHFKRGH ODJDOHUtD&RPR UHIHUHQFLD FOLPiWLFD WHPSRUDO VHKD VXSHUSXHVWRTadm(t)/max(Tadm)
VREUH OD SULPHUD JUiILFD 'H DUULED D DEDMR ODV JUiILFDV UHSUHVHQWDQ Preferencia(t) SDUD WHFKR SDUHGHV
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 (QHVWDVHFFLyQORVWLSRVGHQRGRVHGLVWULEX\HQ
x QRGRVWLSR7HFKR
x QRGRVWLSR7HFKR([WUDSORPDGRDL]TXLHUGDRDGHUHFKDV
x 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x QRGRVGH3DUHG9HUWLFDOR3DUHG,QFOLQDGDHQHOODGRL]TXLHUGR
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SUHIHUHQFLD GH FRQGHQVDFLyQ SRU WLSR GH QRGR /DV ILJXUDV  \ PXHVWUDV ODV VHULHV
WHPSRUDOHV REWHQLGDV FRPR SUHIHUHQFLD SRU WLSR GH QRGR SDUD ORV PRGHORV HQ FDVFDGD \
SDUDOHOR

 /D JUiILFDV GH 3UHIHUHQFLDW>7,32@ PXHVWUDQ TXH 12 WRGRV ORV YRO~PHQHV
HOHPHQWDOHVGHOFRQWRUQRGHODFXHYDSUHVHQWDQHOPLVPRFRPSRUWDPLHQWR\TXHSRUWDQWR6,
H[LVWHQWLSRVGHYRO~PHQHVHOHPHQWDOHVFRQPD\RUSRVLELOLGDGGHFRQGHQVDFLyQTXHRWURV
x /RVHYHQWRVGHPD\RULQWHQVLGDGVHSURGXFHQVLPXOWiQHDPHQWHHQSUiFWLFDPHQWHWRGDV
ODVVXSHUILFLH
x (VWRV HYHQWRV GHPD\RU LQWHQVLGDG VH SURGXFHQ HQ SHUtRGRV IUtRV R FXDQGR H[LVWHQ
GHVFHQVRVEUXVFRVHQODWHPSHUDWXUDGHODLUH

)LJXUD  *UiILFDV GH Preferencia(t)[TIPO](t) SDUD HO PRGHOR WpUPLFR HQ FDVFDGD (Q ODV WUHV JUiILFDV
LQIHULRUHVHQD]XOVHUHSUHVHQWDODPreferenciaSDUDHOODGRL]TXLHUGRGHODJDOHUtD\HQURMRSDUDHOODGRGHUHFKR
GHODJDOHUtD&RPRUHIHUHQFLDFOLPiWLFDWHPSRUDOVHKDVXSHUSXHVWRTadm(t)/max(Tadm)VREUHODSULPHUDJUiILFD
'H DUULED D DEDMR ODV JUiILFDV UHSUHVHQWDQ Preferencia(t) SDUD WHFKR SDUHGHV VXSHUILFLHV H[WUDSORPDGDV \
SDUHGHVLQFOLQDGDV 


x ([LVWHQ HYHQWRV DLVODGRV SHUR VRODPHQWH VH SURGXFHQ HQ ODV SDUHGHV \ VXSHUILFLHV
LQFOLQDGDVSUHGRPLQDQGRHQ ODVSDUHGHV LQFOLQDGDV 5\HQ ODVSDUHGHV 51yWHVH
TXH OD FLUFXODFLyQ YHUWLFDO GH DLUH VL VH SURGXFH HV HQ HO ODGR / UHVXOWDQGR HO 5
VLHPSUHPiVSURWHJLGR

 /DVGLIHUHQFLDVHQWUHDPEDVVROXFLRQHVSXHGHQGHEHUVHDYDULRVIDFWRUHV3ULPHURDORV
HUURUHV \ GLVWULEXFLyQ GH HUURU GH ORV PRGHORV 7(7$ TXH VH XVDQ VHJXQGR HUURUHV HQ OD
FDOLEUDFLyQGHOPRGHORGHGLIXVLYLGDGGHSHQGLHQWHVGHODVFRQGLFLRQHVLPSXHVWDVDORVOtPLWHV
FRQGLFLRQHVGHFRQWRUQR\WHPSHUDWXUDLQLFLDO
 3RU WRGR HOOR VH HIHFW~DQ PRGLILFDFLRQHV HQ HO GLVHxR GHO PRGHOR SDVDQGR D
FRQVLGHUDUHOFDORUJHQHUDGRHQORVSURSLRVQRGRVDVtFRPRHVWUDWHJLDVSDUDODDWHQXDFLyQGHO
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
(IHFWRVGHOFDORUUDGLRJpQLFR
 (O FDORU UDGLRJpQLFR VH SURGXFH GHQWUR GH ORV YRO~PHQHV HOHPHQWDOHV FRPR
FRQVHFXHQFLD GH OD DEVRUFLyQ GH HQHUJtD SURYHQLHQWH GH SURFHVRV UDGLRDFWLYRV7RPDUHPRV
FRPRUHIHUHQFLDODVPHGLFLRQHVUHVXPLGDVHQODWDEOD(QDXVHQFLDGHYDORUHVHVSHFtILFRV
DVXPLPRVSDUD$)XUQD ORVYDORUHVPi[LPRVREWHQLGRVHQHOVLVWHPDGH$7UDSDTXHHV OD
FXHYDPiVSUy[LPDSDUDODTXHWHQHPRVGDWRV




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
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[G[UHI G[[GHOWD[[! FXWO[R
I[G[UHI G[[GHOWD[[ FXWK[R


 &RQHVWDVGHILQLFLRQHVGHG[[\G]]EXVFDPRVLQFUHPHQWDUHOSDVRHQWUHQRGRVGH
ODPDOODDPHGLGDGHTXHQRVDOHMDPRVGHOD]RQDGHHVWXGLR
 3RURWURODGRKDVWDDKRUDVHKDDVXPLGRTXHORVOtPLWHVVRQDLVODGRV\TXHSRUWDQWR
HQGLFKROtPLWHQRKD\WUDQVIHUHQFLDGHFDORUIXHUDGHODVHFFLyQ6LWXDFLyQTXHQRHVUHDO(Q
HOHMH=FDEHSODQWHDUVHGRVDOWHUQDWLYDV
x 6L ]PD[ HV PX\ JUDQGH SRGHPRV DVXPLU XQ OtPLWH LVRWHUPR GH WHPSHUDWXUD 7P
FRQVWDQWHHQHO WLHPSR $7(&<5	,'$(SXHVWRTXHDSDUWLUGHXQDFLHUWD
SURIXQGLGDGODVRVFLODFLRQHVWpUPLFDVTXHDIHFWDQDODVXSHUILFLHVHDWHQ~DQ\DSHQDV
SURGXFHQYDULDFLRQHVHQHOLQWHULRUGHOPDFL]R
x 6LKD\GXGDVVREUH ODGLQiPLFDGH7]WHQ]PD[SRGHPRVDVXPLUXQD WHPSHUDWXUD
YDULDEOHSDUDGLFKROtPLWHGHDFXHUGRFRQODHFXDFLyQGH.868'$	$&+(1%$&+

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GyQGH 7P OD WHPSHUDWXUD DQXDO PHGLD GHO VXHOR HQ & D XQD SURIXQGLGDG GyQGH QR VRQ
SHUFHSWLEOHV ODVYDULDFLRQHVGH WHPSHUDWXUD$VHV ODRVFLODFLyQ WpUPLFDDQXDO VXSHUILFLDOHQ
&WHVHOWLHPSRHQGtDVWRHVHOGHVIDVHLQLFLDOHQGtDV]HVODSURIXQGLGDGHQPHWURV\ĮHV
ODGLIXVLYLGDGWpUPLFDGHOVXHORHQPGtD
 6L WUDQVIRUPDPRV ODGLPHQVLyQ]GHPHWURVDFRRUGHQDGDVQRGHHQQXHVWUDPDOODGH
QRGRVODHFXDFLyQVHHVFULEHFRPR
7]W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$7(&<5	,'$(
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W
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W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7JGPW 
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UHVXOWD $V & $VXPLPRV WR  GtDV &RQVLGHUDPRV OtPLWHV DLVODGRV HQ ; SHUR
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
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
PLHQWUDV HOPRGHOR SUHGLFH SDUD ODVPLVPDV IHFKDV XQDV WHPSHUDWXUDVPHGLDV GH  D
&

0RGHORILQDO&RQGHQVDFLyQSUHIHUHQWH\ELRHVSHOHRWHPDV
 6HUHVXHOYHODHFXDFLyQGH)RXULHULQFRUSRUDQGRODVHVWUDWHJLDVGHFRQWUROGHHIHFWRGH
ORV ERUGHV LQFOX\HQGR DGHPiV FDORU UDGLRJpQLFR 3DUD7P &HOPRGHOR SUHGLFH HQ ORV
SXQWRV GH FRQWURO XQDV WHPSHUDWXUDV PHGLDV VXSHUILFLDOHV HQ FXHYD  GH  D  &
FXDQGRODVUHJLVWUDGDVHUDQGH\&/DILJXUDPXHVWUDORVIRWRJUDPDV/'+'
REWHQLGRV\HOPDSDWpUPLFRGHODLQWHUIDVHURFDDLUHHQODVHFFLyQGHHVWXGLR
 /DILJXUDDPXHVWUDODVJUiILFDVGH3UHIHUHQFLDW>7,32@1XHYDPHQWHVHREVHUYD
TXH 12 WRGRV ORV YRO~PHQHV HOHPHQWDOHV GHO FRQWRUQR GH OD FXHYD SUHVHQWDQ HO PLVPR
FRPSRUWDPLHQWR
x /RVHYHQWRVGHPD\RULQWHQVLGDGVHSURGXFHQVLPXOWiQHDPHQWHHQSUiFWLFDPHQWHWRGDV
ODV VXSHUILFLHV FRLQFLGLHQGR FRQ ORV SHUtRGRV PiV IUtRV \ FRQ HVWH RUGHQ GH
SUHIHUHQFLDWHFKR\SDUHGLQFOLQDGD5 WHFKRVLQFOLQDGRVQRGRVH[WUDSORPDGRV/
WHFKRV LQFOLQDGRV QRGRV H[WUDSORPDGRV5 SDUHG LQFOLQDGD 5 SDUHG GHUHFKD 5
SDUHGL]TXLHUGD/\SDUHGLQFOLQDGD/
x /DVSDUHGHVGHO ODGR/VLWXDGDVDO(VWH SRVLEOHPHQWHGHELGRD OD LQIOXHQFLDGH OD
FKLPHQHD HVWUXFWXUDO TXH DVFLHQGH KDFLD OD VXSHUILFLH FRQVWLWX\H XQ iUHD PHQRV
SUHIHUHQWH GH FRQGHQVDFLyQ /DV FRQGHQVDFLRQHV RFXUULUtDQ PiV IiFLOPHQWH HQ
VXSHUILFLHVH[WUDSORPDGDVTXHHQSDUHGHVYHUWLFDOHV
x (Q SHUtRGRV FiOLGRV OD SUHIHUHQFLD VH OLPLWD D SDUHG 5 \ VXSHUILFLHV LQFOLQDGDV
WDPELpQ HQ 5 \ TXH VHUtDQ ODV VXSHUILFLHV PiV FHUUDGDV \ PHQRV H[SXHVWDV D OD
FLUFXODFLyQYHUWLFDODVRFLDGDDODFKLPHQHD
x /RV HVSHOHRWHPDV VH FRQFHQWUDQ HQ HO ODGR GHUHFKR DVRFLDGRV FRQ QRGRV TXH HQ OD
VHFFLyQGH HVWXGLR VH KDQ LGHQWLILFDGR FRQQRGRV WLSR VXSHUILFLH H[WUDSORPDGD(VWR
VXJLHUH TXH OD GLIHUHQWH GLVWULEXFLyQ GH HVSHOHRWHPDV \ ELRHVSHOHRWHPDV HQ HVWRV
WHFKRV \ VXSHUILFLHV SRGUtD GHULYDU GH HVDV GLIHUHQWHV LQWHQVLGDG \ RFXUUHQFLD HQ OD
FRQGHQVDFLyQ UHVXOWDQGR DVt TXH ODV ]RQDV TXH SRWHQFLDOPHQWH SUHVHQWDQ PD\RU
SUHIHUHQFLD GH FRQGHQVDFLyQ VRQ WDPELpQ HQ ODV TXH VH SURGXFHQ ORV PD\RUHV
GHSyVLWRV&DEHFRQVLGHUDUDGHPiVODSRVLELOLGDGGHTXHHODJXDTXHFRQWULEX\HDODV
IDVHVGHGHVDUUROORGHHVWRVFRQMXQWRVGHELRHVSHOHRWHPDVSURYHQJDHQSDUWHGHODLUH
GHODFDYLGDG
 &RPSOHPHQWDULDPHQWHVHKDDSOLFDGRXQRIIVHWDOPDSDWpUPLFRGH&\&SRU
YHUFyPRYDUtDHOPDSDGHSUHIHUHQFLDV9HUILJXUDE\F(VWRVIDFWRUHVPRGLILFDQ
ODV GLVWULEXFLRQHV DQWHULRUHV DFXVDQGRPiV ODVGLIHUHQFLDV\D VHxDODGDV(Q DPERV FDVRV ORV
SXQWRVGHFRQWURO DSUR[LPDQ VXVYDORUHVD\&PiVSUy[LPRVD ORVYDORUHVGH
UHIHUHQFLD
 'HVWDFDU OD RVFLODFLyQ GH OD SUHIHUHQFLD 5 HQ SDUHGHV \ VXSHUILFLHV 5 LQFOLQDGDV
(VWDRVFLODFLyQPXHVWUDXQDDWHQXDFLyQSURJUHVLYDGHODSUHIHUHQFLD\FRQGHQVDFLyQDPHGLD
TXH QRV DSUR[LPDPRV DO Pi[LPR WpUPLFR GHO DxR VXJLULHQGR SRVLEOHV VHFXHQFLDV GH
KXPHFWDFLyQGHVHFDFLyQGHODVVXSHUILFLHV

([WHQVLyQGHORVPRGHORVHQHOWLHPSR
 (OGLVSRQHUGHOPRGHORGLQiPLFRGHXQVLVWHPDSHUPLWHHQVD\DUVXFRPSRUWDPLHQWR
IUHQWH D GLYHUVDV VHULHV WHPSRUDOHV DFWXDQGR GH HVWtPXORV$VXPLHQGR OD LQYDULDELOLGDG GHO


VLVWHPD HVWR HV TXH OD GLQiPLFD GHO VLVWHPD VHPDQWLHQH FRQVWDQWH D OR ODUJR GHO WLHPSR
SRGUHPRV XVDU VHULHV WHPSRUDOHV GH SDOHRUHJLVWURV FOLPiWLFRV SDUD DOLPHQWDU HO VLVWHPD
GLQiPLFR
 (O REMHWLYR HV WUDWDU GH DYHULJXDU FXDQ HVWDEOH HV OD WHPSHUDWXUD HQ HO VLVWHPD HQ
SHULRGRVPX\ ODUJRVGH WLHPSRDVtFRPRYHU ODGLVWULEXFLyQYHUWLFDOGH OD WHPSHUDWXUD\VX
SRVLEOHUHODFLyQFRQHYHQWRVLGHQWLILFDGRVHQODVFDYLGDGHV
Capítulo 6. MICROCLIMA EN LAS CUEVA S EN ROCAS PLUTÓNICAS
430 431

PLHQWUDV HOPRGHOR SUHGLFH SDUD ODVPLVPDV IHFKDV XQDV WHPSHUDWXUDVPHGLDV GH  D
&

0RGHORILQDO&RQGHQVDFLyQSUHIHUHQWH\ELRHVSHOHRWHPDV
 6HUHVXHOYHODHFXDFLyQGH)RXULHULQFRUSRUDQGRODVHVWUDWHJLDVGHFRQWUROGHHIHFWRGH
ORV ERUGHV LQFOX\HQGR DGHPiV FDORU UDGLRJpQLFR 3DUD7P &HOPRGHOR SUHGLFH HQ ORV
SXQWRV GH FRQWURO XQDV WHPSHUDWXUDV PHGLDV VXSHUILFLDOHV HQ FXHYD  GH  D  &
FXDQGRODVUHJLVWUDGDVHUDQGH\&/DILJXUDPXHVWUDORVIRWRJUDPDV/'+'
REWHQLGRV\HOPDSDWpUPLFRGHODLQWHUIDVHURFDDLUHHQODVHFFLyQGHHVWXGLR
 /DILJXUDDPXHVWUDODVJUiILFDVGH3UHIHUHQFLDW>7,32@1XHYDPHQWHVHREVHUYD
TXH 12 WRGRV ORV YRO~PHQHV HOHPHQWDOHV GHO FRQWRUQR GH OD FXHYD SUHVHQWDQ HO PLVPR
FRPSRUWDPLHQWR
x /RVHYHQWRVGHPD\RULQWHQVLGDGVHSURGXFHQVLPXOWiQHDPHQWHHQSUiFWLFDPHQWHWRGDV
ODV VXSHUILFLHV FRLQFLGLHQGR FRQ ORV SHUtRGRV PiV IUtRV \ FRQ HVWH RUGHQ GH
SUHIHUHQFLDWHFKR\SDUHGLQFOLQDGD5 WHFKRVLQFOLQDGRVQRGRVH[WUDSORPDGRV/
WHFKRV LQFOLQDGRV QRGRV H[WUDSORPDGRV5 SDUHG LQFOLQDGD 5 SDUHG GHUHFKD 5
SDUHGL]TXLHUGD/\SDUHGLQFOLQDGD/
x /DVSDUHGHVGHO ODGR/VLWXDGDVDO(VWH SRVLEOHPHQWHGHELGRD OD LQIOXHQFLDGH OD
FKLPHQHD HVWUXFWXUDO TXH DVFLHQGH KDFLD OD VXSHUILFLH FRQVWLWX\H XQ iUHD PHQRV
SUHIHUHQWH GH FRQGHQVDFLyQ /DV FRQGHQVDFLRQHV RFXUULUtDQ PiV IiFLOPHQWH HQ
VXSHUILFLHVH[WUDSORPDGDVTXHHQSDUHGHVYHUWLFDOHV
x (Q SHUtRGRV FiOLGRV OD SUHIHUHQFLD VH OLPLWD D SDUHG 5 \ VXSHUILFLHV LQFOLQDGDV
WDPELpQ HQ 5 \ TXH VHUtDQ ODV VXSHUILFLHV PiV FHUUDGDV \ PHQRV H[SXHVWDV D OD
FLUFXODFLyQYHUWLFDODVRFLDGDDODFKLPHQHD
x /RV HVSHOHRWHPDV VH FRQFHQWUDQ HQ HO ODGR GHUHFKR DVRFLDGRV FRQ QRGRV TXH HQ OD
VHFFLyQGH HVWXGLR VH KDQ LGHQWLILFDGR FRQQRGRV WLSR VXSHUILFLH H[WUDSORPDGD(VWR
VXJLHUH TXH OD GLIHUHQWH GLVWULEXFLyQ GH HVSHOHRWHPDV \ ELRHVSHOHRWHPDV HQ HVWRV
WHFKRV \ VXSHUILFLHV SRGUtD GHULYDU GH HVDV GLIHUHQWHV LQWHQVLGDG \ RFXUUHQFLD HQ OD
FRQGHQVDFLyQ UHVXOWDQGR DVt TXH ODV ]RQDV TXH SRWHQFLDOPHQWH SUHVHQWDQ PD\RU
SUHIHUHQFLD GH FRQGHQVDFLyQ VRQ WDPELpQ HQ ODV TXH VH SURGXFHQ ORV PD\RUHV
GHSyVLWRV&DEHFRQVLGHUDUDGHPiVODSRVLELOLGDGGHTXHHODJXDTXHFRQWULEX\HDODV
IDVHVGHGHVDUUROORGHHVWRVFRQMXQWRVGHELRHVSHOHRWHPDVSURYHQJDHQSDUWHGHODLUH
GHODFDYLGDG
 &RPSOHPHQWDULDPHQWHVHKDDSOLFDGRXQRIIVHWDOPDSDWpUPLFRGH&\&SRU
YHUFyPRYDUtDHOPDSDGHSUHIHUHQFLDV9HUILJXUDE\F(VWRVIDFWRUHVPRGLILFDQ
ODV GLVWULEXFLRQHV DQWHULRUHV DFXVDQGRPiV ODVGLIHUHQFLDV\D VHxDODGDV(Q DPERV FDVRV ORV
SXQWRVGHFRQWURO DSUR[LPDQ VXVYDORUHVD\&PiVSUy[LPRVD ORVYDORUHVGH
UHIHUHQFLD
 'HVWDFDU OD RVFLODFLyQ GH OD SUHIHUHQFLD 5 HQ SDUHGHV \ VXSHUILFLHV 5 LQFOLQDGDV
(VWDRVFLODFLyQPXHVWUDXQDDWHQXDFLyQSURJUHVLYDGHODSUHIHUHQFLD\FRQGHQVDFLyQDPHGLD
TXH QRV DSUR[LPDPRV DO Pi[LPR WpUPLFR GHO DxR VXJLULHQGR SRVLEOHV VHFXHQFLDV GH
KXPHFWDFLyQGHVHFDFLyQGHODVVXSHUILFLHV

([WHQVLyQGHORVPRGHORVHQHOWLHPSR
 (OGLVSRQHUGHOPRGHORGLQiPLFRGHXQVLVWHPDSHUPLWHHQVD\DUVXFRPSRUWDPLHQWR
IUHQWH D GLYHUVDV VHULHV WHPSRUDOHV DFWXDQGR GH HVWtPXORV$VXPLHQGR OD LQYDULDELOLGDG GHO


VLVWHPD HVWR HV TXH OD GLQiPLFD GHO VLVWHPD VHPDQWLHQH FRQVWDQWH D OR ODUJR GHO WLHPSR
SRGUHPRV XVDU VHULHV WHPSRUDOHV GH SDOHRUHJLVWURV FOLPiWLFRV SDUD DOLPHQWDU HO VLVWHPD
GLQiPLFR
 (O REMHWLYR HV WUDWDU GH DYHULJXDU FXDQ HVWDEOH HV OD WHPSHUDWXUD HQ HO VLVWHPD HQ
SHULRGRVPX\ ODUJRVGH WLHPSRDVtFRPRYHU ODGLVWULEXFLyQYHUWLFDOGH OD WHPSHUDWXUD\VX
SRVLEOHUHODFLyQFRQHYHQWRVLGHQWLILFDGRVHQODVFDYLGDGHV
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6HULHKLVWyULFD$(0(7/D&RUXxDSDUDHOSHUtRGR
 (O$(0(7GLVSRQHGHUHJLVWURVFHQWHQDULRVGHHVWDFLRQHVPHWHRUROyJLFDVGLVWULEXLGDV
SRU OD 3HQtQVXOD (Q*DOLFLD OD HVWDFLyQ VH ORFDOL]D HQ$&RUXxD ORFDOL]DGD HQ ORQJLWXG 

:\ODWLWXG
1HQFRWDP/RVUHJLVWURVVRQGHWHPSHUDWXUDVGLDULDVPHGLDV
ORTXHVXSRQHXQDVHULHFRQWLQXDGHDSUR[LPDGDPHQWHUHJLVWURV
 /DGLVWULEXFLyQGH WHPSHUDWXUDVYDUtDFRQ OD ODWLWXG\FRQ ODDOWLWXG(OOR UHTXLHUHHO
FDOLEUDUODVHULHGHO$(0(7DODORFDOL]DFLyQGHODHVWDFLyQ0HWHR*DOLFLDGH$UHDV7XLTXH
HVFRQUHVSHFWRDODTXHKHPRVHIHFWXDGRODLGHQWLILFDFLyQGHOVLVWHPD/DHVWDFLyQGH$UHDV
LQLFLy VX UHJLVWUR HQ MXQLR GH  SRU OR TXH DPEDV HVWDFLRQHV QR WLHQHQ UHJLVWURV
VXSHUSXHVWRV3DUDHIHFWXDUHODFRSODPLHQWRHQWUHDPEDVVHULHVVHKDRSWDGRSRUFRPSDUDUODV
VHULHV WpUPLFDVGH$UHDVFRQ ODVGHXQDHVWDFLyQ 0HWHR*DOLFLD VLWXDGDHQ$&RUXxD\TXH
GLVSRQJD GH UHJLVWURV FRLQFLGHQWHV HQ HO WLHPSR FRQ OD GH$UHDV 6H KD VHOHFFLRQDGR FRPR
HVWDFLyQGHUHIHUHQFLDODGH$&RUXxD±'LTXHVLWXDGDHQORQJLWXG:ODWLWXG1\
FRWDP(VWDHVWDFLyQSUHVHQWDUHJLVWURVGHVGHQRYLHPEUHGH(OKLVWRJUDPDFRQVWUXLGR
VREUHODGLIHUHQFLDGHDPEDVVHULHVUHVXOWDVLPpWULFRHVWUHFKR\FHQWUDGRSUiFWLFDPHQWHHQHO
FHUR 6H KDQ HQVD\DGR YDULRV PDSDV EDVDGRV HQ )*11 TXH QR KDQ DSRUWDGR XQ PHMRU
KLVWRJUDPDHQODFDOLEUDFLyQHQWUHVHULHVSRUORTXHILQDOPHQWHVHKDGHFLGLGRHOXVDUFRPR
HVWtPXORGLUHFWDPHQWHDOKLVWyULFRGH$&RUXxD
 (OSURFHVDPLHQWRGHODVHULHGH$(0(7GDOXJDUDXQVHULHWpUPLFDGHPiVGH
UHJLVWURV /D VHULH VH KD HQVD\DGR VREUH HO PRGHOR FRQVWUXLGR HQ  /DV GLVWLQWDV
VROXFLRQHV ySWLPDV SUHVHQWDQ GLIHUHQFLDV HQ FXDQGR D ORV KLVWRJUDPDV GH HUURU GH OD
WHPSHUDWXUD VXSHUILFLDO HVWLPDGD \ OD WHPSHUDWXUD PHGLD GH FXHYD 6H KDQ DGRSWDGR GRV
VROXFLRQHV8QDWRPDQGRODVROXFLyQGHOIUHQWHGH3DUHWRySWLPRHQOD LWHUDFLyQFRQ
PHQRVGLVWDQFLDDOHUURUFHURXQDVHJXQGDFRPRSURPHGLRGHODVWUHVPHMRUHVVROXFLRQHV/RV
UHVXOWDGRVVHPXHVWUDQHQODILJXUD
 &DOFXODPRV OD;:7GH7DGPFRQ OD7FGPSURQRVWLFDGDFRQHOREMHWRGHHYDOXDU HO
GHVIDVH HQWUH ODV VHULHV /D JUiILFD  PXHVWUD HO HVFDORJUDPD GH ;:7 6H DSUHFLD XQD
LPSRUWDQWHiUHDGHSRWHQFLDFRP~QVLJQLILFDWLYDLQGLFDWLYRGHODFRPSRQHQWHDUPyQLFDDQXDO
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REWLHQHSRUFRQYHUVLyQDWLHPSRGHODIDVHUHODWLYDHQWUHODVVHULHV
7LPHODJD PHDQWKHWDDāDʌ 
GyQGHPHDQWKHWDDHVHOiQJXORFLUFXODUPHGLRHQODHVFDODD
 /DILJXUDUHSUHVHQWD(D\ODFXUYDGHGHVIDVHWHPSRUDOHQWUHODVVHULHV7DGP\
7FGPREWHQLGDDSDUWLUGHOPRGHORVXEPRGHORV7JGP7FGPHQSDUDOHORSRUSHULRGR
HQODV]RQDVGHSRWHQFLDFRP~QVLJQLILFDQWHVLWXDGDVIXHUDGHO&2,6HREWLHQHXQYDORUPX\
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6HULHKLVWyULFD$(0(7/D&RUXxDSDUDHOSHUtRGR
 (O$(0(7GLVSRQHGHUHJLVWURVFHQWHQDULRVGHHVWDFLRQHVPHWHRUROyJLFDVGLVWULEXLGDV
SRU OD 3HQtQVXOD (Q*DOLFLD OD HVWDFLyQ VH ORFDOL]D HQ$&RUXxD ORFDOL]DGD HQ ORQJLWXG 

:\ODWLWXG
1HQFRWDP/RVUHJLVWURVVRQGHWHPSHUDWXUDVGLDULDVPHGLDV
ORTXHVXSRQHXQDVHULHFRQWLQXDGHDSUR[LPDGDPHQWHUHJLVWURV
 /DGLVWULEXFLyQGH WHPSHUDWXUDVYDUtDFRQ OD ODWLWXG\FRQ ODDOWLWXG(OOR UHTXLHUHHO
FDOLEUDUODVHULHGHO$(0(7DODORFDOL]DFLyQGHODHVWDFLyQ0HWHR*DOLFLDGH$UHDV7XLTXH
HVFRQUHVSHFWRDODTXHKHPRVHIHFWXDGRODLGHQWLILFDFLyQGHOVLVWHPD/DHVWDFLyQGH$UHDV
LQLFLy VX UHJLVWUR HQ MXQLR GH  SRU OR TXH DPEDV HVWDFLRQHV QR WLHQHQ UHJLVWURV
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6LVWHPDGH$7UDSD
 (QHOVLVWHPDGH$7UDSDVHVLWXyHQQRYLHPEUHGHXQUHJLVWUDGRUHQVXSHUILFLH
HQ XQD YLVHUD URFRVD SDUD WUDWDU GH YHU HO DFRSODPLHQWR HQWUH ODV VHULHV GLDULDV PHGLDV
VXSHUILFLDOHVHQ OD ORFDOL]DFLyQGH ODFXHYDFRQ ORVYDORUHV UHJLVWUDGRVHQ ODVHVWDFLRQHVGH
$ORLD\$UHDVHQ7XL(OVHQVRUGHVDSDUHFLyDSHQDVXQPHVGHVSXpVGHVXSXHVWDHQPDUFKD\
VRODPHQWH VHGLVSRQHQGH ORVGDWRVFRUUHVSRQGLHQWHVDGtDVHQHO WUiQVLWRGHQRYLHPEUHD
GLFLHPEUHGH9HUILJXUD$SDUHQWHPHQWHODVVHULHVVXEWHUUiQHDVKRUDULDVSUHVHQWDQ
DWHQXDFLyQ FRQ UHVSHFWR D VXSHUILFLH \ H[LVWH XQD RVFLODFLyQ UHODWLYDPHQWH VtQFURQD HQWUH
HOODV
 9DPRVDGHWHUPLQDU ODGLVWULEXFLyQ(DHFXDFLyQFRQWULEXFLyQHQHUJpWLFDSRU
HVFDODSDUDFXDWURIUDJPHQWRVGHKGHGXUDFLyQWRPDGDVGHOUHJLVWURGLVSRQLEOHFDGDXQR
GH HOORV FHQWUDGR HQ XQD HVWDFLyQ GHO DxR 3LFRV HQ (D GHVWDFDUiQ ODV HVFDODV
HQHUJpWLFDPHQWHGRPLQDQWHVGHQWURGHODVHxDOSDWUyQTXHXVDUHPRVFRPRKXHOODGHODVHULH
/DVGLVWULEXFLRQHVGH(DFRQVWUXLGDVVHKDQSURFHVDGRVREUHODHQHUJtDVLJQLILFDWLYDVLWXDGD
IXHUDGHO&2,
 (QODILJXUDSRGHPRVREVHUYDUTXH
x /DVVHULHV3$/URMD\3,*D]XOTXHVHHPSOD]DQHQFiPDUDVUHODWLYDPHQWHDELHUWDV
SUHVHQWDQ SDWURQHV GH KXHOOD VLPLODUHV FRQ SLFRV GH DOWD HQHUJtD FRLQFLGHQWHV
DSUR[LPDGDPHQWH HQ OD HVFDOD  K HQ YHUDQR \ RWRxR \ GH  K HQ LQYLHUQR (Q
SULPDYHUD DPEDV VHULHV QR SUHVHQWDQ XQ SLFR GHILQLGR VL ELHQ ODV HVFDODV
SUHGRPLQDQWHVVHVLW~DQHQWUHODV\ODVK
x (D DOFDQ]D VXV YDORUHV PiV HOHYDGRV HQ ODV HVWDFLRQHV PiV H[WUHPDV LQYLHUQR \
YHUDQR/DUHODFLyQ(3$/(3,*YDUtDGHYHUDQR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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
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VXSHUILFLHSUHVHQWDXQPD\RUQLYHOGHHQHUJtDVLJQLILFDWLYDVDOYRHQLQYLHUQR

)LJXUD  0XHVWUD GH UHJLVWUR GHO KRUDULR GH A Trapa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6LVWHPDGH$7UDSD
 (QHOVLVWHPDGH$7UDSDVHVLWXyHQQRYLHPEUHGHXQUHJLVWUDGRUHQVXSHUILFLH
HQ XQD YLVHUD URFRVD SDUD WUDWDU GH YHU HO DFRSODPLHQWR HQWUH ODV VHULHV GLDULDV PHGLDV
VXSHUILFLDOHVHQ OD ORFDOL]DFLyQGH ODFXHYDFRQ ORVYDORUHV UHJLVWUDGRVHQ ODVHVWDFLRQHVGH
$ORLD\$UHDVHQ7XL(OVHQVRUGHVDSDUHFLyDSHQDVXQPHVGHVSXpVGHVXSXHVWDHQPDUFKD\
VRODPHQWH VHGLVSRQHQGH ORVGDWRVFRUUHVSRQGLHQWHVDGtDVHQHO WUiQVLWRGHQRYLHPEUHD
GLFLHPEUHGH9HUILJXUD$SDUHQWHPHQWHODVVHULHVVXEWHUUiQHDVKRUDULDVSUHVHQWDQ
DWHQXDFLyQ FRQ UHVSHFWR D VXSHUILFLH \ H[LVWH XQD RVFLODFLyQ UHODWLYDPHQWH VtQFURQD HQWUH
HOODV
 9DPRVDGHWHUPLQDU ODGLVWULEXFLyQ(DHFXDFLyQFRQWULEXFLyQHQHUJpWLFDSRU
HVFDODSDUDFXDWURIUDJPHQWRVGHKGHGXUDFLyQWRPDGDVGHOUHJLVWURGLVSRQLEOHFDGDXQR
GH HOORV FHQWUDGR HQ XQD HVWDFLyQ GHO DxR 3LFRV HQ (D GHVWDFDUiQ ODV HVFDODV
HQHUJpWLFDPHQWHGRPLQDQWHVGHQWURGHODVHxDOSDWUyQTXHXVDUHPRVFRPRKXHOODGHODVHULH
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D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
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SULPDYHUD DPEDV VHULHV QR SUHVHQWDQ XQ SLFR GHILQLGR VL ELHQ ODV HVFDODV
SUHGRPLQDQWHVVHVLW~DQHQWUHODV\ODVK
x (D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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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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
\ 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SULPDYHUD (VWR QRV LQGLD TXH JHQHUDOPHQWH OD VHxDO PiV SUy[LPD D
VXSHUILFLHSUHVHQWDXQPD\RUQLYHOGHHQHUJtDVLJQLILFDWLYDVDOYRHQLQYLHUQR

)LJXUD  0XHVWUD GH UHJLVWUR GHO KRUDULR GH A Trapa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3$/HVFXDVLVtQFURQDFRQODHVWDFLyQ
H[WHULRUFRQIDVHPHGLDFHURSRUORTXHSRGUtDXVDUVHHVWHQLYHODHVWDHVFDODSDUD
YHU ORV GHVIDVHV HQ RWURV SHUtRGRV (Q HVWD PLVPD HVFDOD ORV QLYHOHV  PHGLR \
SURIXQGRSUHVHQWDQXQUHWDUGRGHKRUDV\GHKRUDV(VWRQXHYDPHQWHQRVLQGLFD
TXH HO QLYHO 7/ HV HIHFWLYDPHQWH XQ QLYHO ³PiV FHUUDGR´ \ TXH DFXVD PHQRV ODV
YDULDFLRQHVWpUPLFDVGHODLUHGHVXSHUILFLH
 /DV VHULHV VXEWHUUiQHDV SUHVHQWDQ D ODV GLIHUHQWHV HVFDODV XQ GHVIDVH SRVLWLYR FRQ
UHVSHFWRDODHVFDODH[WHULRUORTXHLQGLFDTXHODVVHULHVVXEWHUUiQHDVFRSLDQ\VLJXHQ
ODVRVFLODFLRQHVH[WHULRUHV
 (O QLYHO7/ WLHQHQ XQD GLQiPLFD SDUWLFXODU FRQ UHWDUGRVPD\RUHV TXH HO QLYHOPiV
SURIXQGR(VWRSRGUtDVHUODFDXVDGHORVSUREOHPDVGHFRQYHUJHQFLDGHOVXEPRGHOR
7Oĺ3,*HQHOSURFHVRGHLGHQWLILFDFLyQHQFDVFDGD

6LVWHPDGH$)XUQD
 (QHOVLVWHPDGH$)XUQDVHVLWXyHQGLFLHPEUHGHXQUHJLVWUDGRUHQXQDGHODV
ERFDV GHO QLYHO DOWR GH OD FDYLGDG HQ VX YHUWLHQWH QRUWH SDUD WUDWDU GH YHU SRU XQ ODGR HO
DFRSODPLHQWR HQWUH ODV VHULHV GLDULDVPHGLDV VXSHUILFLDOHV GH OD FXHYD FRQ ODV HVWDFLRQHVGH
$UHDVHQ7XL\(QWHQ]DHQ6DOYDWLHUUD\SRURWURODGRHOWHQHUXQSXQWRHQERFDSDUDHIHFWXDU
HODQiOLVLVKRUDULR
 /RVUHJLVWURVGHHVWDFXHYDDEDUFDQXQSHUtRGRPX\DPSOLRGHWLHPSRSHURHVWiQPX\
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YHU ORV GHVIDVHV HQ RWURV SHUtRGRV (Q HVWD PLVPD HVFDOD ORV QLYHOHV  PHGLR \
SURIXQGRSUHVHQWDQXQUHWDUGRGHKRUDV\GHKRUDV(VWRQXHYDPHQWHQRVLQGLFD
TXH HO QLYHO 7/ HV HIHFWLYDPHQWH XQ QLYHO ³PiV FHUUDGR´ \ TXH DFXVD PHQRV ODV
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SURIXQGR(VWRSRGUtDVHUODFDXVDGHORVSUREOHPDVGHFRQYHUJHQFLDGHOVXEPRGHOR
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x ,QWHUFDPELRGHFDORUHQWUHURFDGHOWHFKR\SDUHGHVFRQHODLUH
x ,QWHUFDPELR GH FDORU HQWUH HO DLUH \ HO DJXD PHGLDQWH IOXMRV SDUDOHORV ELHQ HTXL
FRUULHQWHRFRQWUDFRUULHQWH
x ,QWHUFDPELRGHFDORUHQWUHHODJXD\ODURFDRGHSyVLWRVGHOVXHOR
 /DILJXUDPXHVWUD \FRPSDUD ODVGLVWLQWDVYDULDEOHVREWHQLGDVHQORVPXHVWUHRV
SXQWXDOHV HQ YHUDQR D OR ODUJR GHO  VLVWHPD(Q WUHV JUiILFDV VXSHUSXHVWDV VH FRPSDUDQ OD
WHPSHUDWXUD GHO DLUH \ VX FRQWHQLGR HQ DJXD JPñ OD WHPSHUDWXUD GHO DJXD VRQGD GH
LQPHUVLyQ\GHODLUHVRQGDGHDPELHQWH\ODWHPSHUDWXUDGHOVXHORIXHUDGHODJXD\WHFKR
 (O FRQWHQLGR GH DJXD VH KD REWHQLGR GHO GLDJUDPD SVLFRPpWULFR HQ EDVH D OD
WHPSHUDWXUD\ODKXPHGDGUHODWLYDGHWHUPLQDGDVFRQXQWHUPRKLJUyPHWUR&RPRPHGLGDGH
SRVLFLyQVHXWLOL]DHOPyGXORGHOYHFWRUWULGLPHQVLRQDOGHVLWXDFLyQGHODHVWDFLyQGHPHGLGD
UHIHULGDDOVXPLGHUR
 <DVHLQGLFyHQHODSDUWDGRDOUHODFLRQDUORVIDFWRUHVFRQLQIOXHQFLDSRWHQFLDOHQOD
GLQiPLFDWpUPLFDTXH³(QYHUDQRFXDQGRHODLUHH[WHULRUHVPHQRVGHQVR\PiVFDOLHQWHTXH
HOGHOLQWHULRUVHKDREVHUYDGRHQHOFDQDOSULQFLSDOGH$7UDSDXQIOXMRGHDLUHGHVFHQGHQWH
SDUDOHORDOFXUVRGHDJXDFRQDVSLUDFLyQGHDLUHHQ ODERFDVXSHULRU\VDOLGDGHDLUHSRU OD
ERFDLQIHULRUORTXHHVFRKHUHQWHFRQORVPRGHORVGHWHUPRFLUFXODFLyQH[LVWHQWHV´3RUWDQWR
QRVHQFRQWUDPRVFRQXQLQWHUFDPELDGRUGHFDORUGHIOXMRVSDUDOHORVGyQGHHOIOXLGRFDOLHQWH
VHUtD HO DLUH \ HO IUtR HO DJXD  'H ODV JUiILFDV \ GH OD JHRPHWUtD GH OD FDYLGDG SRGHPRV
REVHUYDU
x /RVUHSXQWHVHQODWHPSHUDWXUDVHFRUUHVSRQGHQFRQiUHDVGHODFDYLGDGTXHSUHVHQWDQ
FKLPHQHDVDELHUWDVDOH[WHULRU
x /D FXUYD GH FRQWHQLGR HQ DJXD PXHVWUD FRPR OD FDYLGDG DFW~D GH FiPDUD GH
KXPHFWDFLyQDSRUWDQGRKXPHGDGDODLUH$OPLVPRWLHPSRTXHHODLUHVHKXPHFWDVH
HQIUtD HQIULDPLHQWR DGLDEiWLFR (O DJXD SURFHGHUi QHFHVDULDPHQWH GHO FXUVR
VXEWHUUiQHRRGHODKXPHGDGFRQVHUYDGDHQORVGLVWLQWRVGHSyVLWRV
x /DWHPSHUDWXUDGHODLUH\GHODJXDGHVFLHQGHQDPHGLGDTXHDPERVIOXLGRVDWUDYLHVDQ
HOPHGLR1RVHGLVSRQHQGHGDWRVVREUHODYHORFLGDGUHODWLYDHQWUHDPERVIOXLGRV
x /DWHPSHUDWXUDGHODLUHHQHOWUDPRILQDOGHODFDYLGDGFRLQFLGHFRQODWHPSHUDWXUDGH
VDWXUDFLyQDODSUHVLyQUHLQDQWH
x /D WHPSHUDWXUD GHO WHFKR GHVFLHQGH KDVWD DOFDQ]DU OD GROLQD 5tR*UDQGH GyQGH HO
VLVWHPD HPSLH]D D SUHVHQWDU FKLPHQHDV \ HVSDFLRV DELHUWRV DO H[WHULRU $GHPiV D
SDUWLUGHODGROLQDHOHVSHVRUGHODPDVDGHEORTXHVVHUHGXFH
x 'XUDQWHHOWUDPRGHHQIULDPLHQWRFRQWLQXRODVWHPSHUDWXUDVGHOWHFKR\GHODJXDVRQ
VLHPSUH LQIHULRUHV D OD GHO DLUH \ D VXYH] OD WHPSHUDWXUD GHO VXHOR HV LQIHULRU D OD
WHPSHUDWXUDGHODJXD

&RQIRUWDELOLGDG\FOLPDWRORJtDVXEWHUUiQHD
 $ORODUJRGHOFDStWXORGHHVWDWHVLVKHPRVUHYLVDGR\FRQFUHWDGRODGLQiPLFDWpUPLFD
\WHUPRKLJURPpWULFDHQODVGLVWLQWDVFDYLGDGHVREMHWRGHHVWXGLR(VWDGLQiPLFDQRVGLFHFyPR
VRQ ODV YDULDFLRQHV GHO DLUH GH OD FDYLGDG ,QWHUHVD FHUUDU HO FDStWXOR DQDOL]DQGR OD
FRQIRUWDELOLGDGGHHVWRVHVSDFLRVVXEWHUUiQHRV
 &RQIRUW HV DTXHOOR TXH SURGXFH ELHQHVWDU \ FRPRGLGDG 5($/ $&$'(0,$
(63$f2/$
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
x ,QWHUFDPELRGHFDORUHQWUHURFDGHOWHFKR\SDUHGHVFRQHODLUH
x ,QWHUFDPELR GH FDORU HQWUH HO DLUH \ HO DJXD PHGLDQWH IOXMRV SDUDOHORV ELHQ HTXL
FRUULHQWHRFRQWUDFRUULHQWH
x ,QWHUFDPELRGHFDORUHQWUHHODJXD\ODURFDRGHSyVLWRVGHOVXHOR
 /DILJXUDPXHVWUD \FRPSDUD ODVGLVWLQWDVYDULDEOHVREWHQLGDVHQORVPXHVWUHRV
SXQWXDOHV HQ YHUDQR D OR ODUJR GHO  VLVWHPD(Q WUHV JUiILFDV VXSHUSXHVWDV VH FRPSDUDQ OD
WHPSHUDWXUD GHO DLUH \ VX FRQWHQLGR HQ DJXD JPñ OD WHPSHUDWXUD GHO DJXD VRQGD GH
LQPHUVLyQ\GHODLUHVRQGDGHDPELHQWH\ODWHPSHUDWXUDGHOVXHORIXHUDGHODJXD\WHFKR
 (O FRQWHQLGR GH DJXD VH KD REWHQLGR GHO GLDJUDPD SVLFRPpWULFR HQ EDVH D OD
WHPSHUDWXUD\ODKXPHGDGUHODWLYDGHWHUPLQDGDVFRQXQWHUPRKLJUyPHWUR&RPRPHGLGDGH
SRVLFLyQVHXWLOL]DHOPyGXORGHOYHFWRUWULGLPHQVLRQDOGHVLWXDFLyQGHODHVWDFLyQGHPHGLGD
UHIHULGDDOVXPLGHUR
 <DVHLQGLFyHQHODSDUWDGRDOUHODFLRQDUORVIDFWRUHVFRQLQIOXHQFLDSRWHQFLDOHQOD
GLQiPLFDWpUPLFDTXH³(QYHUDQRFXDQGRHODLUHH[WHULRUHVPHQRVGHQVR\PiVFDOLHQWHTXH
HOGHOLQWHULRUVHKDREVHUYDGRHQHOFDQDOSULQFLSDOGH$7UDSDXQIOXMRGHDLUHGHVFHQGHQWH
SDUDOHORDOFXUVRGHDJXDFRQDVSLUDFLyQGHDLUHHQ ODERFDVXSHULRU\VDOLGDGHDLUHSRU OD
ERFDLQIHULRUORTXHHVFRKHUHQWHFRQORVPRGHORVGHWHUPRFLUFXODFLyQH[LVWHQWHV´3RUWDQWR
QRVHQFRQWUDPRVFRQXQLQWHUFDPELDGRUGHFDORUGHIOXMRVSDUDOHORVGyQGHHOIOXLGRFDOLHQWH
VHUtD HO DLUH \ HO IUtR HO DJXD  'H ODV JUiILFDV \ GH OD JHRPHWUtD GH OD FDYLGDG SRGHPRV
REVHUYDU
x /RVUHSXQWHVHQODWHPSHUDWXUDVHFRUUHVSRQGHQFRQiUHDVGHODFDYLGDGTXHSUHVHQWDQ
FKLPHQHDVDELHUWDVDOH[WHULRU
x /D FXUYD GH FRQWHQLGR HQ DJXD PXHVWUD FRPR OD FDYLGDG DFW~D GH FiPDUD GH
KXPHFWDFLyQDSRUWDQGRKXPHGDGDODLUH$OPLVPRWLHPSRTXHHODLUHVHKXPHFWDVH
HQIUtD HQIULDPLHQWR DGLDEiWLFR (O DJXD SURFHGHUi QHFHVDULDPHQWH GHO FXUVR
VXEWHUUiQHRRGHODKXPHGDGFRQVHUYDGDHQORVGLVWLQWRVGHSyVLWRV
x /DWHPSHUDWXUDGHODLUH\GHODJXDGHVFLHQGHQDPHGLGDTXHDPERVIOXLGRVDWUDYLHVDQ
HOPHGLR1RVHGLVSRQHQGHGDWRVVREUHODYHORFLGDGUHODWLYDHQWUHDPERVIOXLGRV
x /DWHPSHUDWXUDGHODLUHHQHOWUDPRILQDOGHODFDYLGDGFRLQFLGHFRQODWHPSHUDWXUDGH
VDWXUDFLyQDODSUHVLyQUHLQDQWH
x /D WHPSHUDWXUD GHO WHFKR GHVFLHQGH KDVWD DOFDQ]DU OD GROLQD 5tR*UDQGH GyQGH HO
VLVWHPD HPSLH]D D SUHVHQWDU FKLPHQHDV \ HVSDFLRV DELHUWRV DO H[WHULRU $GHPiV D
SDUWLUGHODGROLQDHOHVSHVRUGHODPDVDGHEORTXHVVHUHGXFH
x 'XUDQWHHOWUDPRGHHQIULDPLHQWRFRQWLQXRODVWHPSHUDWXUDVGHOWHFKR\GHODJXDVRQ
VLHPSUH LQIHULRUHV D OD GHO DLUH \ D VXYH] OD WHPSHUDWXUD GHO VXHOR HV LQIHULRU D OD
WHPSHUDWXUDGHODJXD

&RQIRUWDELOLGDG\FOLPDWRORJtDVXEWHUUiQHD
 $ORODUJRGHOFDStWXORGHHVWDWHVLVKHPRVUHYLVDGR\FRQFUHWDGRODGLQiPLFDWpUPLFD
\WHUPRKLJURPpWULFDHQODVGLVWLQWDVFDYLGDGHVREMHWRGHHVWXGLR(VWDGLQiPLFDQRVGLFHFyPR
VRQ ODV YDULDFLRQHV GHO DLUH GH OD FDYLGDG ,QWHUHVD FHUUDU HO FDStWXOR DQDOL]DQGR OD
FRQIRUWDELOLGDGGHHVWRVHVSDFLRVVXEWHUUiQHRV
 &RQIRUW HV DTXHOOR TXH SURGXFH ELHQHVWDU \ FRPRGLGDG 5($/ $&$'(0,$
(63$f2/$
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
 8QRUJDQLVPRGHEHPDQWHQHUVHDXQDWHPSHUDWXUDFRQVWDQWHSDUDHYLWDUHQIULDPLHQWRV
RFDOHQWDPLHQWRVFRQHVWHILQSRVHHPHFDQLVPRVGHHYDFXDFLyQGHOFDORUUHVLGXDOTXHVRQORV
QRUPDOHV GH LQWHUFDPELR GH FDORU 3RU FRQIRUW KLJURWpUPLFR VH HQWLHQGH OD DXVHQFLD GH
PDOHVWDUWpUPLFRORTXHLPSOLFDTXHORVPHFDQLVPRVILVLROyJLFRVWHUPRUUHJXODGRUHVQRWLHQHQ
TXH LQWHUYHQLU /D $6+5$( $PHULFDQ 6RFLHW\ RI +HDWLQJ 5HIULJHUDWLQJ DQG $LU
&RQGLWLRQLQJ (QJLQHHUV GHILQH HO FRQFHSWR GH FRQIRUW GHQWUR GH XQ HVSDFLR FRPR ³/D
FRQGLFLyQPHQWDOTXHH[SUHVDVDWLVIDFFLyQFRQHOHQWRUQRWpUPLFR´
 $Vt HQ FXDQWR DO FRQIRUW WpUPLFR HO KRPEUH EXVFD HQ VX YLYLHQGD XQPLFURFOLPD
UHJXODULQGHSHQGLHQWHGHORVFDPELRVH[WHULRUHVODFRQVHFXFLyQGHXQDVHQVDFLyQWpUPLFDGH
ELHQHVWDU HQWUH HO FXHUSR KXPDQR \ HO HQWRUQR LQPHGLDWR GHSHQGH GH IDFWRUHV ELROyJLFRV
FRPRODWHPSHUDWXUDGHODHSLGHUPLVRODVXVFHSWLELOLGDGWpUPLFD\GHIDFWRUHVUHODFLRQDGRV
FRQHOHQWRUQRFRPRODWHPSHUDWXUDGHODLUHRODKXPHGDG3,('(&$86$
 1RVHKDQORFDOL]DGRWUDEDMRVTXHDQDOLFHQODFRQIRUWDELOLGDGGHODVFXHYDVQDWXUDOHV
FRPR HVSDFLRV GH KDELWDFLyQ VXEWHUUiQHRV DXQTXH VL VH KDQ ORFDOL]DGR DOJXQDV UHIHUHQFLDV
VREUHFRQVWUXFFLRQHVVXEWHUUiQHDVXVDGDVFRPRHVSDFLRVGHKDELWDFLyQWUDEDMRVHQORVTXHVH
LQFOX\HQDOJXQDV UHIHUHQFLDVD ODFRQIRUWDELOLGDG$Vt3,('5$&86$GHVDUUROOD
VXWHVLVGRFWRUDOVREUHYLYLHQGDVXEWHUUiQHDDUWLILFLDOHLQGLFDHQVXLQWURGXFFLyQ³'HHVWH
PRGRHOSXQWRGHDUUDQTXHVHEDVDHQHOHVWXGLRGHOSULPHUKiELWDWSHUPDQHQWHXWLOL]DGRSRU
HO KRPEUH SULPLWLYR OD FXHYD 8Q HOHPHQWR QDWXUDO GRQGH VH HQFRQWUDED SURWHFFLyQ GH OD
OOXYLD R GHO IUtR HQ LQYLHUQR GHO VRO R HO FDORU HQ YHUDQR VLUYLHQGR LQFOXVR GH SURWHFFLyQ
IUHQWH D DJUHVLRQHV GH DQLPDOHV VDOYDMHV R GH RWUDV WULEXV´ 6REUH ODV FXHYDVYLYLHQGD
DUWLILFLDOHVVHxDOD
x /D YLYLHQGD H[FDYDGD GHVDUUROOD XQ PpWRGR FRQVWUXFWLYR GH XQLGDGHV DXWyQRPDV
QRUPDOPHQWH LQGHSHQGLHQWHV TXH JHQHUDQ XQD DUTXLWHFWXUD SHVDGD GHULYDGD GH OD
VXVWUDFFLyQ DSR\DGD HQPXURV GH JUDQ HVSHVRU SDUD GDU HVWDELOLGDG \ SURSRUFLRQDU
DLVODPLHQWR DO FRQMXQWR /D LQHUFLD WpUPLFD GH VXV SDUHGHV \ WHFKRV KDFH TXH ORV
Pi[LPRV\PtQLPRVWpUPLFRVLQWHULRUHVSUHVHQWHQYDULRVPHVHVGHUHWUDVRUHVSHFWRDOD
WHPSHUDWXUDH[WHULRUPDQWHQLpQGRVHFRQVWDQWHV\VLQJUDQGHVIOXFWXDFLRQHV
x 'HELGRDTXHODVGLIHUHQFLDVGLDULDVGHODWHPSHUDWXUDHQHOWHUUHQRGLVPLQX\HQFRQOD
SURIXQGLGDG D SDUWLU GH XQD H[FDYDFLyQ GHWHUPLQDGD VH SODQWHD XQD YDULDFLyQ FDVL
LQH[LVWHQWH$HVWHUHVSHFWRHQSDODEUDVGH$5$1'$ ³>@SXHGHDILUPDUVH
TXHODVRVFLODFLRQHVGLXUQDVGHODWHPSHUDWXUDQRDIHFWDQDODWHPSHUDWXUDLQWHUQDGHO
VXEVXHORSRUGHEDMRGHPHGLRPHWURQLDODVDQXDOHVSRUGHEDMRGHORVVLHWHPHWURV³
 (QODPLVPDOtQHD6$1&+(=HWDO VHxDOD(QFXDQWRD OD WHFQRORJtDGHO
KiELWDW VXEWHUUiQHR \ D SHVDU GH ODV HYLGHQWHV YHQWDMDV GH FRQIRUW WpUPLFR H[LVWHQ GLYHUVDV
OLPLWDFLRQHV UHODFLRQDGDV FRQ VX XVR FRQVWUXFFLyQ \ PDQWHQLPLHQWR 5HVROYHU OD FXHVWLyQ
KLJURPpWULFDHVXQRGHORVLQFRQYHQLHQWHVGHELGRDODVGLILFXOWDGHVSDUDYHQWLODUHVWHWLSRGH
HVSDFLRV\HOLPLQDUODKXPHGDGQDWXUDOGHOWHUUHQR

 &RQIRUWDELOLGDGGH$)XUQD
 /DILJXUDPXHVWUDVREUHHOGLDJUDPDSVLFRPpWULFRORVUHFRUULGRVOtPLWHGHILQLGRV
SRU ORV YDORUHV KRUDULRV H[WUHPRV GH ODV WHPSHUDWXUDV VHFD \ GH VDWXUDFLyQ DVt FRPR OD
KXPHGDG UHODWLYD GHO DLUH UHJLVWUDGDV HQ OD FDYLGDG 6H KD UHSUHVHQWDGR SRU QLYHO GH ERFD
7(D IRQGRGHJDOHUtD 7$6REUHHOGLDJUDPDVHKDVHxDODGR WDPELpQ ORVYDORUHVGLDULRV
PHGLRVGHWHPSHUDWXUDDPELHQWDOH[WHULRU7DGPYHUGH\GHOVXHORP7JGPFtDQ
 (QODDFWXDOLGDGODFDYLGDGSUHVHQWDKDELWDFLyQGHTXLUySWHURVFHQWUDGDSULQFLSDOPHQWH
HQ7&FiPDUDDPSOLDGHVSOD]DGDODWHUDOPHQWHFRQUHVSHFWRDOHMH7$7%\TXHFRPRSXHGH
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 8QRUJDQLVPRGHEHPDQWHQHUVHDXQDWHPSHUDWXUDFRQVWDQWHSDUDHYLWDUHQIULDPLHQWRV
RFDOHQWDPLHQWRVFRQHVWHILQSRVHHPHFDQLVPRVGHHYDFXDFLyQGHOFDORUUHVLGXDOTXHVRQORV
QRUPDOHV GH LQWHUFDPELR GH FDORU 3RU FRQIRUW KLJURWpUPLFR VH HQWLHQGH OD DXVHQFLD GH
PDOHVWDUWpUPLFRORTXHLPSOLFDTXHORVPHFDQLVPRVILVLROyJLFRVWHUPRUUHJXODGRUHVQRWLHQHQ
TXH LQWHUYHQLU /D $6+5$( $PHULFDQ 6RFLHW\ RI +HDWLQJ 5HIULJHUDWLQJ DQG $LU
&RQGLWLRQLQJ (QJLQHHUV GHILQH HO FRQFHSWR GH FRQIRUW GHQWUR GH XQ HVSDFLR FRPR ³/D
FRQGLFLyQPHQWDOTXHH[SUHVDVDWLVIDFFLyQFRQHOHQWRUQRWpUPLFR´
 $Vt HQ FXDQWR DO FRQIRUW WpUPLFR HO KRPEUH EXVFD HQ VX YLYLHQGD XQPLFURFOLPD
UHJXODULQGHSHQGLHQWHGHORVFDPELRVH[WHULRUHVODFRQVHFXFLyQGHXQDVHQVDFLyQWpUPLFDGH
ELHQHVWDU HQWUH HO FXHUSR KXPDQR \ HO HQWRUQR LQPHGLDWR GHSHQGH GH IDFWRUHV ELROyJLFRV
FRPRODWHPSHUDWXUDGHODHSLGHUPLVRODVXVFHSWLELOLGDGWpUPLFD\GHIDFWRUHVUHODFLRQDGRV
FRQHOHQWRUQRFRPRODWHPSHUDWXUDGHODLUHRODKXPHGDG3,('(&$86$
 1RVHKDQORFDOL]DGRWUDEDMRVTXHDQDOLFHQODFRQIRUWDELOLGDGGHODVFXHYDVQDWXUDOHV
FRPR HVSDFLRV GH KDELWDFLyQ VXEWHUUiQHRV DXQTXH VL VH KDQ ORFDOL]DGR DOJXQDV UHIHUHQFLDV
VREUHFRQVWUXFFLRQHVVXEWHUUiQHDVXVDGDVFRPRHVSDFLRVGHKDELWDFLyQWUDEDMRVHQORVTXHVH
LQFOX\HQDOJXQDV UHIHUHQFLDVD ODFRQIRUWDELOLGDG$Vt3,('5$&86$GHVDUUROOD
VXWHVLVGRFWRUDOVREUHYLYLHQGDVXEWHUUiQHDDUWLILFLDOHLQGLFDHQVXLQWURGXFFLyQ³'HHVWH
PRGRHOSXQWRGHDUUDQTXHVHEDVDHQHOHVWXGLRGHOSULPHUKiELWDWSHUPDQHQWHXWLOL]DGRSRU
HO KRPEUH SULPLWLYR OD FXHYD 8Q HOHPHQWR QDWXUDO GRQGH VH HQFRQWUDED SURWHFFLyQ GH OD
OOXYLD R GHO IUtR HQ LQYLHUQR GHO VRO R HO FDORU HQ YHUDQR VLUYLHQGR LQFOXVR GH SURWHFFLyQ
IUHQWH D DJUHVLRQHV GH DQLPDOHV VDOYDMHV R GH RWUDV WULEXV´ 6REUH ODV FXHYDVYLYLHQGD
DUWLILFLDOHVVHxDOD
x /D YLYLHQGD H[FDYDGD GHVDUUROOD XQ PpWRGR FRQVWUXFWLYR GH XQLGDGHV DXWyQRPDV
QRUPDOPHQWH LQGHSHQGLHQWHV TXH JHQHUDQ XQD DUTXLWHFWXUD SHVDGD GHULYDGD GH OD
VXVWUDFFLyQ DSR\DGD HQPXURV GH JUDQ HVSHVRU SDUD GDU HVWDELOLGDG \ SURSRUFLRQDU
DLVODPLHQWR DO FRQMXQWR /D LQHUFLD WpUPLFD GH VXV SDUHGHV \ WHFKRV KDFH TXH ORV
Pi[LPRV\PtQLPRVWpUPLFRVLQWHULRUHVSUHVHQWHQYDULRVPHVHVGHUHWUDVRUHVSHFWRDOD
WHPSHUDWXUDH[WHULRUPDQWHQLpQGRVHFRQVWDQWHV\VLQJUDQGHVIOXFWXDFLRQHV
x 'HELGRDTXHODVGLIHUHQFLDVGLDULDVGHODWHPSHUDWXUDHQHOWHUUHQRGLVPLQX\HQFRQOD
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 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VXEVXHORSRUGHEDMRGHPHGLRPHWURQLDODVDQXDOHVSRUGHEDMRGHORVVLHWHPHWURV³
 (QODPLVPDOtQHD6$1&+(=HWDO VHxDOD(QFXDQWRD OD WHFQRORJtDGHO
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LWDFLRQDO S
QEORTXHV
WD HV OD SU
UULGRVOtPLW
HGDGUHODWL
XHYD HVWXG
HUPHGLR 7
UHV GLDULRV
FtDQ
LFRVVLEL
DWXUDVVHKD
YLHURQ SRU
UD
KRUDULRV H[WU
ODFDYLGDG1
 GLDJUDPD VH
UGH \ GHO VX
HUPDQHQWH
TXHIRUPDQ
HVHQFLD GH
HGHILQLGRV
YDGHODLUH
LDGRV SRU
7/\QLYHO
PHGLRV GH
HQFDPELDQ
QREWHQLGR
PXHVWUHRV
HPRV GH ODV
LYHOVXSHULRU
 KD VHxDODGR
HOR D P















LPSR

LQGLY
WRSRJ
7UDS
ORFDO
RULJL
LQGLF
FRQX
FRQY
TXHH
GHWD
JRWHR
FXHQ
GHHV

)LJXUD
WHPSH
GHO UL
H[WHUL
<D VH LQ
UWDQWHVHQ7
'XUDQWH
LGXRV DLVOD
UiILFDVGH
D VRQ PiV
L]DURQLQVL
QDOVHKDY
DGRTXHHO
QSHUtRGR
HUWLUtDDHVW
VWHQLYHOVH
PDxRPpWU
SRU LQILOWU
WDODVGLPHQ
WRVHVSDFLR
  6LVWHP
UDWXUDVHFD\
R 3$/ 6REUH
RUTadmHQY
GLFy HQ H
7/
ORV WUDEDMR
GRV HQ KLE
ODVILJXUDV
UHGXFLGRV
WXSHURURW
LVWRPRGLIL
KRUL]RQWHH
SURORQJDGR
HHVSDFLRHQ
FDUDFWHUL]D
LFRORTXH
DFLRQHVSUR
VLRQHVHVWL
VDXQTXHIX
D GH A Cun
GHVDWXUDFLyQ
 HO GLDJUDPD
HUGH\GHOVX
O FDStWXOR
V GH FDPSR
HUQDFLyQ HQ
VHSXHG
TXH ORV SU
RVSRUHOG
FDGRFRQS
VWiGDWDGR
FX\DVFRQ
XQOXJDUP
SRUTXHOR
OHGDXQDF
FHGHQWHVG
PDGDVDQWH
HVHWHPSR
chosa 5HFR
DVtFRPROD
 VH KD VHxDOD
HORDP
 TXH OD
 QR VH KDQ
 HVWRV HVS
HYHUTXHOR
HVHQWHV HQ
HVOL]DPLHQW
RVWHULRULGDG
HQ
GLFLRQHVYD
iVIUHVFR\
VEORTXHVG
LHUWDFRQWLQ
H ODHVFRUU
VGHOFRODS
UDOPHQWH
UULGRV OtPLWH
KXPHGDGUHO
GR WDPELpQ O
TgdmHQFtDQ
FDYLGDG SU
 HYLGHQFLD
DFLRV &RP
VYRO~PHQ
$ )XUQD
RGHODMDV
DOHPSOD]
ND%3
ULDEDQHQWU
FRQIRUWDE
HOWHFKRVRQ
XLGDGWDPE
HQWtDVXSHU
VRQRKDEUt
GHILQLGRV SR
DWLYDGHODLUH
RV YDORUHV GL
 
HVHQWD KRU
GRQL FRORQ
SDUDQGR OD
HVHVWXGLDG
/RV PDWHUL
VLJQRHYLG
DPLHQWRGH
6$1-85
HVHFRFiOLG
OHTXHHOH[
ODMDVTXHS
LpQDHVWRV
ILFLDOVL ODV
DTXHGHVFD
U ORV YDORUHV
UHJLVWUDGDVH
DULRVPHGLRV
L]RQWHV DUT
LDV GHTXLU
V VHFFLRQH
RVHQHOQLY
DOHV DUTXHR
HQWHGHTXH
ODVSLH]DV
-2
RDPX\V
WHULRU6HxD
UHVHQWDQG
WHFKRVUHG
KXELHVH7
UWDUXQXVR
 KRUDULRV H[W
QODFDYLGDG
 GH WHPSHUDWX
XHROyJLFRV
ySWHURV QL
V \ SODQWDV
HO7/GH$
OyJLFRV VH
HOHVSDFLR
<DKHPRV
\DVRFLDGR
HFRORTXH
ODUDGHPiV
LPHQVLRQHV
XFLHQGRHO
HQLHQGRHQ
GRPpVWLFR
UHPRV GH ODV
1LYHOJDOHUtD
UD DPELHQWDO

















Capítulo 6. MICROCLIMA EN LAS CUEVA S EN ROCAS PLUTÓNICAS Capítulo 6. MICROCLIMA EN LAS CUEVA S EN ROCAS PLUTÓNICAS
446 447

 &RQIRUWDELOLGDGGH$&XQFKRVD
 /DILJXUDPXHVWUDVREUHHOGLDJUDPDSVLFRPpWULFRORVUHFRUULGRVOtPLWHGHILQLGRV
SRUORVYDORUHVKRUDULRVH[WUHPRVGHODVWHPSHUDWXUDVVHFD\GHODKXPHGDGUHODWLYDGHODLUH
UHJLVWUDGDVHQODFDYLGDG/RVGDWRVVHKDQUHJLVWUDGRHQOD*DOHUtDGHO5tRRSRUORTXHQRVRQ
VLJQLILFDWLYRV D HIHFWRV GH FRQIRUWDELOLGDG (Q OD VDOD GHO 0ROLQR TXH IRUPD SDUWH GH OD
*DOHUtDGHO5tRVHKDQORFDOL]DGRPROLQRV\IUDJPHQWRVGHFHUiPLFDV9HUILJXUD\SODQR
GHILJXUD

([WHQVLyQGHPRGHORV&XHYDVGHURFDVPDJPiWLFDVHQ0DUWH
 &RPR FLHUUH GHO FDStWXOR VH SODQWHD OD VLJXLHQWH FXHVWLyQ 6L H[LVWLHUDQ FXHYDV HQ URFDV
PDJPiWLFDVHQ0DUWH\VLHVWDVGLVSXVLHVHQGHQLYHOHVUHODWLYDPHQWHFHUUDGRVFRPRHO7/GH$
7UDSDRQLYHOHVPiVGLQiPLFRVFRPRHO3$/R3,*HQHVWHPLVPRVLVWHPD¢FDEUtDODSRVLELOLGDG
GHTXHH[LVWLHVHDJXD\DOJ~QWLSRGHYLGDPLFURELROyJLFDHQHVDVFDYLGDGHV"

 &XHYDV HQ0DUWH H[LVWHQ%26721  LQGLFDTXH ORV WXERVGH ODYD VRQ ORV ~QLFRV
WLSRV GH FXHYD FRQILUPDGRV HQ 0DUWH VL ELHQ QR VH GHVFDUWDQ OD SUHVHQFLD GH RWURV WLSRV GH
FDYLGDGHV /D PD\RUtD GH ODV IRUPDFLRQHV LGHQWLILFDGDV VRQ WUD]DV GH FRQGXFWRV R FKLPHQHDV
DELHUWDVDVXSHUILFLHVN\OLJKWV&86+,1*9DULDVVRQODVLPiJHQHVGHGHVOL]DPLHQWRVHQ
PDVD \ GHVOL]DPLHQWRV URFRVRV GHWHFWDGRV HQ0DUWH (VWR SRVLELOLWD OD H[LVWHQFLD GH VLVWHPDV R
FXHYDVIRUPDGDVSRUDFXPXODFLRQHVGHEORTXHVDSLpGHHVFDUSHV9HUILJXUD
 (O&RPLWpSDUD OD UHYLVLVyQGHO LQIRUPH0(3$*VREUH ODVUHJLRQHVHVSHFLDOHVGH0DUWH
)6(VHxDOD³$OWKRXJKWKHLUQXPEHUDQGVL]HVDUH ODUJHO\XQNQRZQFDYHVDQGRWKHU

)LJXUD 'HVOL]DPLHQWR GH WLHUUD FXELHUWR GH EORTXHV D OR ODUJR GH OD YHUWLHQWH GH XQ FDxyQ (VWH WLSR GH
GHVOL]DPLHQWRVRFXUUHFXDQGRORVHVFDUSHVHQODVYHUWLHQWHVIDOODQGHMDPGRFDHUXQDPDVDGHVXHOR\URFDTXH
IOX\HYHUWLHQWHDEDMR\SURGXFLHQGRGHWUiVXQHVFDUSHDEUXSWRHQODSDUWHGHDOWDGHODSHQGLHQWH(QODLPDJHQVH
YHQPXFKRVEORTXHVDLVODGRVHQFLPDGHODPDVDGHVOL]DGD 
)XHQWHKWWSZZZQDVDJRYVLWHVGHIDXOWILOHVWKXPEQDLOVLPDJHHVSBBMSJ 
,PDJH&UHGLW1$6$-3/8QLYHUVLW\RI$UL]RQD&DSWLRQ+L5,6(7DUJHWLQJ6SHFLDOLVWV 


VXEVXUIDFH FDYLWLHV RQ 0DUV ZRXOG UHSUHVHQW HQYLURQPHQWV ZLWK DPELHQW FRQGLWLRQV HJ
WHPSHUDWXUHKXPLGLW\H[SRVXUHWRUDGLDWLRQWKDWDUHYHU\GLIIHUHQWIURPWKRVHDWWKHVXUIDFH
DQG PRVW SUREDEO\ WKRVH FRQGLWLRQV DUH OLNHO\ WR EH IDYRUDEOH IRU PLFURELDO FRORQL]DWLRQ
&RQVLGHUDWLRQ RI FDYHV DQG VXEVXUIDFH FDYLWLHV LV SDUDPRXQW IRU WZR UHDVRQV )LUVW WKH\
SURYLGH D SURWHFWHG HQYLURQPHQW HJ IURP H[WUHPHO\ ORZ WHPSHUDWXUHV DQG UDGLDWLRQ
6HFRQG WKH\ FDQ SURYLGH D PHDQV E\ ZKLFK WHUUHVWULDO FRQWDPLQDWLRQ FDQ DFFHVV PDUWLDQ
VXEVXUIDFH HQYLURQPHQWV ,Q DGGLWLRQ WR GUDLQHG ODYD WXEHV YRLGV UHVXOWLQJ IURP WHQVLRQ
IUDFWXULQJDQGSRVVLEOHFDYHVLQHYDSRULWHVHJJ\SVXPNDUVWWKHUHDUHW\SHVRIVXEVXUIDFH
FDYLWLHV RQ0DUV QRW PHQWLRQHG LQ WKH 656$* UHSRUW WKDW PD\ KDYH EHHQ SURGXFHG E\
VXEVXUIDFH HURVLRQ E\ ZDWHU DQDORJRXV WR SLSLQJ HJ +LJJLQV DQG &RDWHV  RU E\
H[SXOVLRQ RI PDWHULDO WKURXJK K\GURWKHUPDOLVP 5RGUtJXH] HW DO RU PXG YROFDQLVP
5RGUtJXH]HWDO+RZHYHUWRWKHEHVWRIWKHUHYLHZFRPPLWWHH¶VNQRZOHGJHWKHUHLV
QRGDWDRQWKHDYDLODELOLW\RIZDWHULQPDUWLDQFDYHV´
 :,//,$06HWDOSURSRQHQXQPRGHORPDWHPiWLFRSDUDGHWHUPLQDUODYLGDPHGLD
GH XQ GHSyVLWR GH KLHOR GHQWUR GH XQD FXHYD PDUFtDQD DELHUWD D OD DWPyVIHUD 3ODQWHDQ HO
IXQFLRQDPLHQWR GH HVWDV FXHYDV FRPR WUDPSDV GH IUtR \ UHVXHOYHQ SRU GLIHUHQFLDV ILQLWDV OD
FLUFXODFLyQGHDLUHHQODFDYLGDGDVtFRPRODGLVWULEXFLyQGHWHPSHUDWXUDHQODFXHYD\VXEVWUDWR
&RQFOX\HQTXHSRGUtDQVXEVLVWLUPDVDVGHKLHORHQFXHYDSRUODUJRVSHUtRGRVGHWLHPSR6HxDODQ
DGHPiV TXH ³/RZODWLWXGHV KDYH UHODWLYHO\ KLJK PHDQ DQQXDO RXWVLGH DLU WHPSHUDWXUH DQG
PHDQDQQXDOJURXQGWHPSHUDWXUHZKLFKSHUPLWODUJHUDPRXQWVRIDWPRVSKHULFZDWHU/RZHU
ODWLWXGH FDYHV DOVR H[SHULHQFH ODUJHGLXUQDO WHPSHUDWXUH YDULDWLRQV LQ WKHRXWVLGH DLUZKLFK
OHDGWRIUHTXHQWQRFWXUQDODLUH[FKDQJHVSURYLGLQJDZDWHUVRXUFHIRUWKHFDYH´
 (Q KWWSZZZMSOQDVDJRYVSDFHLPDJHVGHWDLOVSKS"LG 3,$ VH SUHVHQWDQ ODV
FXUYDVFOLPiWLFDVUHVXPHQYDORUHVPHQVXDOHVGHGRVFLFORVVRODUHVGH0DUWHYHUILJXUD$
WUDYpVGHOLQIRUPHGLDULRGHGDWRVFOLPiWLFRVKWWSFDELQWDFVLFHVUHPVPDUVZHDWKHUKWPOVHKDQ
REWHQLGRORVGDWRVSDUDFRPSRQHUODJUiILFD
 /RVGDWRVGLDULRVDQDOL]DGRVPXHVWUDQTXHHQPiVGHGtDVODVSUHVLRQHVRVFLODQHQWUH
\3D(OSXQWRWULSOHGHODJXDHVWiHQ3DSRUWDQWR0DUWHHVWiSHUPDQHQWHPHQWH
SRU HQFLPDGHOSXQWR WULSOHGHO DJXD(VWR LPSOLFDTXH VL VH GDQ ODV WHPSHUDWXUDV DGHFXDGDV
SXHGHH[LVWLUSXQWXDOPHQWHIDVHOtTXLGD
 8QGDWRFXULRVRHVTXHODWHPSHUDWXUDGLDULDPi[LPDGHOVXHOROOHJDDDOFDQ]DUHQDOJXQRV
PRPHQWRVGHVXURWDFLyQDOUHGHGRUGHOVROKDVWDORV&&ODURTXHSRUODQRFKH\VHJ~QOD
pSRFDOOHJDDGHVFHQGHUKDVWDORV&6LDVXPLPRVTXHHVXQDRVFLODFLyQVHQRLGDOH[LVWLUtD
WHPSHUDWXUDSRVLWLYDHQODVXSHUILFLHGXUDQWHXQGHOGtD
 /D LQHUFLD WpUPLFDGH ORVPDWHULDOHVKDFHQTXHHVWRVDFW~HQGHILOWURVGHSDVREDMRD ODV
RVFLODFLRQHV WpUPLFDV HQ VXSHUILFLH (V IiFLO YHU SRU HMHPSOR TXH SDUD XQ JUDQLWRLGH FRQ XQ
FRHILFLHQWHGHGLIXVLYLGDGGH(PðVRVFLODFLRQHVVHQRLGDOHVGHSHULRGR3 GtDVXIUHQ
XQDDWHQXDFLyQH[SSURIXQLGDGGLGyQGHGL VTUWāĮNāZVLHQGRZ āʌ3\N /DGXUDFLyQ
GH XQ GtDPDUFtDQR HTXLYDOH D PLQ OXHJR OD GLIXVLYLGDG VHUi PðGLD &RQ HVWRV
YDORUHVODDWHQXDFLyQGHXQDVHQRLGHGHVHPLDPSOLWXG&\SHULRGRGtDDPGHSURIXQGLGDG
VXIULUtD XQD DWHQXDFLyQ GH  FRQ OR TXH OD VHPLDPSOLWXG GH OD RQGD WpUPLFD D HVD
SURIXQGLGDG VHUtD GH DSHQDV  &  (Q HVWDV FRQGLFLRQHV QR H[LVWLUtD QLQJ~Q YDORU GH
WHPSHUDWXUDVXEVXSHUILFLDOSRVLWLYRDPiVGHP

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
 &RQIRUWDELOLGDGGH$&XQFKRVD
 /DILJXUDPXHVWUDVREUHHOGLDJUDPDSVLFRPpWULFRORVUHFRUULGRVOtPLWHGHILQLGRV
SRUORVYDORUHVKRUDULRVH[WUHPRVGHODVWHPSHUDWXUDVVHFD\GHODKXPHGDGUHODWLYDGHODLUH
UHJLVWUDGDVHQODFDYLGDG/RVGDWRVVHKDQUHJLVWUDGRHQOD*DOHUtDGHO5tRRSRUORTXHQRVRQ
VLJQLILFDWLYRV D HIHFWRV GH FRQIRUWDELOLGDG (Q OD VDOD GHO 0ROLQR TXH IRUPD SDUWH GH OD
*DOHUtDGHO5tRVHKDQORFDOL]DGRPROLQRV\IUDJPHQWRVGHFHUiPLFDV9HUILJXUD\SODQR
GHILJXUD

([WHQVLyQGHPRGHORV&XHYDVGHURFDVPDJPiWLFDVHQ0DUWH
 &RPR FLHUUH GHO FDStWXOR VH SODQWHD OD VLJXLHQWH FXHVWLyQ 6L H[LVWLHUDQ FXHYDV HQ URFDV
PDJPiWLFDVHQ0DUWH\VLHVWDVGLVSXVLHVHQGHQLYHOHVUHODWLYDPHQWHFHUUDGRVFRPRHO7/GH$
7UDSDRQLYHOHVPiVGLQiPLFRVFRPRHO3$/R3,*HQHVWHPLVPRVLVWHPD¢FDEUtDODSRVLELOLGDG
GHTXHH[LVWLHVHDJXD\DOJ~QWLSRGHYLGDPLFURELROyJLFDHQHVDVFDYLGDGHV"

 &XHYDV HQ0DUWH H[LVWHQ%26721  LQGLFDTXH ORV WXERVGH ODYD VRQ ORV ~QLFRV
WLSRV GH FXHYD FRQILUPDGRV HQ 0DUWH VL ELHQ QR VH GHVFDUWDQ OD SUHVHQFLD GH RWURV WLSRV GH
FDYLGDGHV /D PD\RUtD GH ODV IRUPDFLRQHV LGHQWLILFDGDV VRQ WUD]DV GH FRQGXFWRV R FKLPHQHDV
DELHUWDVDVXSHUILFLHVN\OLJKWV&86+,1*9DULDVVRQODVLPiJHQHVGHGHVOL]DPLHQWRVHQ
PDVD \ GHVOL]DPLHQWRV URFRVRV GHWHFWDGRV HQ0DUWH (VWR SRVLELOLWD OD H[LVWHQFLD GH VLVWHPDV R
FXHYDVIRUPDGDVSRUDFXPXODFLRQHVGHEORTXHVDSLpGHHVFDUSHV9HUILJXUD
 (O&RPLWpSDUD OD UHYLVLVyQGHO LQIRUPH0(3$*VREUH ODVUHJLRQHVHVSHFLDOHVGH0DUWH
)6(VHxDOD³$OWKRXJKWKHLUQXPEHUDQGVL]HVDUH ODUJHO\XQNQRZQFDYHVDQGRWKHU

)LJXUD 'HVOL]DPLHQWR GH WLHUUD FXELHUWR GH EORTXHV D OR ODUJR GH OD YHUWLHQWH GH XQ FDxyQ (VWH WLSR GH
GHVOL]DPLHQWRVRFXUUHFXDQGRORVHVFDUSHVHQODVYHUWLHQWHVIDOODQGHMDPGRFDHUXQDPDVDGHVXHOR\URFDTXH
IOX\HYHUWLHQWHDEDMR\SURGXFLHQGRGHWUiVXQHVFDUSHDEUXSWRHQODSDUWHGHDOWDGHODSHQGLHQWH(QODLPDJHQVH
YHQPXFKRVEORTXHVDLVODGRVHQFLPDGHODPDVDGHVOL]DGD 
)XHQWHKWWSZZZQDVDJRYVLWHVGHIDXOWILOHVWKXPEQDLOVLPDJHHVSBBMSJ 
,PDJH&UHGLW1$6$-3/8QLYHUVLW\RI$UL]RQD&DSWLRQ+L5,6(7DUJHWLQJ6SHFLDOLVWV 


VXEVXUIDFH FDYLWLHV RQ 0DUV ZRXOG UHSUHVHQW HQYLURQPHQWV ZLWK DPELHQW FRQGLWLRQV HJ
WHPSHUDWXUHKXPLGLW\H[SRVXUHWRUDGLDWLRQWKDWDUHYHU\GLIIHUHQWIURPWKRVHDWWKHVXUIDFH
DQG PRVW SUREDEO\ WKRVH FRQGLWLRQV DUH OLNHO\ WR EH IDYRUDEOH IRU PLFURELDO FRORQL]DWLRQ
&RQVLGHUDWLRQ RI FDYHV DQG VXEVXUIDFH FDYLWLHV LV SDUDPRXQW IRU WZR UHDVRQV )LUVW WKH\
SURYLGH D SURWHFWHG HQYLURQPHQW HJ IURP H[WUHPHO\ ORZ WHPSHUDWXUHV DQG UDGLDWLRQ
6HFRQG WKH\ FDQ SURYLGH D PHDQV E\ ZKLFK WHUUHVWULDO FRQWDPLQDWLRQ FDQ DFFHVV PDUWLDQ
VXEVXUIDFH HQYLURQPHQWV ,Q DGGLWLRQ WR GUDLQHG ODYD WXEHV YRLGV UHVXOWLQJ IURP WHQVLRQ
IUDFWXULQJDQGSRVVLEOHFDYHVLQHYDSRULWHVHJJ\SVXPNDUVWWKHUHDUHW\SHVRIVXEVXUIDFH
FDYLWLHV RQ0DUV QRW PHQWLRQHG LQ WKH 656$* UHSRUW WKDW PD\ KDYH EHHQ SURGXFHG E\
VXEVXUIDFH HURVLRQ E\ ZDWHU DQDORJRXV WR SLSLQJ HJ +LJJLQV DQG &RDWHV  RU E\
H[SXOVLRQ RI PDWHULDO WKURXJK K\GURWKHUPDOLVP 5RGUtJXH] HW DO RU PXG YROFDQLVP
5RGUtJXH]HWDO+RZHYHUWRWKHEHVWRIWKHUHYLHZFRPPLWWHH¶VNQRZOHGJHWKHUHLV
QRGDWDRQWKHDYDLODELOLW\RIZDWHULQPDUWLDQFDYHV´
 :,//,$06HWDOSURSRQHQXQPRGHORPDWHPiWLFRSDUDGHWHUPLQDUODYLGDPHGLD
GH XQ GHSyVLWR GH KLHOR GHQWUR GH XQD FXHYD PDUFtDQD DELHUWD D OD DWPyVIHUD 3ODQWHDQ HO
IXQFLRQDPLHQWR GH HVWDV FXHYDV FRPR WUDPSDV GH IUtR \ UHVXHOYHQ SRU GLIHUHQFLDV ILQLWDV OD
FLUFXODFLyQGHDLUHHQODFDYLGDGDVtFRPRODGLVWULEXFLyQGHWHPSHUDWXUDHQODFXHYD\VXEVWUDWR
&RQFOX\HQTXHSRGUtDQVXEVLVWLUPDVDVGHKLHORHQFXHYDSRUODUJRVSHUtRGRVGHWLHPSR6HxDODQ
DGHPiV TXH ³/RZODWLWXGHV KDYH UHODWLYHO\ KLJK PHDQ DQQXDO RXWVLGH DLU WHPSHUDWXUH DQG
PHDQDQQXDOJURXQGWHPSHUDWXUHZKLFKSHUPLWODUJHUDPRXQWVRIDWPRVSKHULFZDWHU/RZHU
ODWLWXGH FDYHV DOVR H[SHULHQFH ODUJHGLXUQDO WHPSHUDWXUH YDULDWLRQV LQ WKHRXWVLGH DLUZKLFK
OHDGWRIUHTXHQWQRFWXUQDODLUH[FKDQJHVSURYLGLQJDZDWHUVRXUFHIRUWKHFDYH´
 (Q KWWSZZZMSOQDVDJRYVSDFHLPDJHVGHWDLOVSKS"LG 3,$ VH SUHVHQWDQ ODV
FXUYDVFOLPiWLFDVUHVXPHQYDORUHVPHQVXDOHVGHGRVFLFORVVRODUHVGH0DUWHYHUILJXUD$
WUDYpVGHOLQIRUPHGLDULRGHGDWRVFOLPiWLFRVKWWSFDELQWDFVLFHVUHPVPDUVZHDWKHUKWPOVHKDQ
REWHQLGRORVGDWRVSDUDFRPSRQHUODJUiILFD
 /RVGDWRVGLDULRVDQDOL]DGRVPXHVWUDQTXHHQPiVGHGtDVODVSUHVLRQHVRVFLODQHQWUH
\3D(OSXQWRWULSOHGHODJXDHVWiHQ3DSRUWDQWR0DUWHHVWiSHUPDQHQWHPHQWH
SRU HQFLPDGHOSXQWR WULSOHGHO DJXD(VWR LPSOLFDTXH VL VH GDQ ODV WHPSHUDWXUDV DGHFXDGDV
SXHGHH[LVWLUSXQWXDOPHQWHIDVHOtTXLGD
 8QGDWRFXULRVRHVTXHODWHPSHUDWXUDGLDULDPi[LPDGHOVXHOROOHJDDDOFDQ]DUHQDOJXQRV
PRPHQWRVGHVXURWDFLyQDOUHGHGRUGHOVROKDVWDORV&&ODURTXHSRUODQRFKH\VHJ~QOD
pSRFDOOHJDDGHVFHQGHUKDVWDORV&6LDVXPLPRVTXHHVXQDRVFLODFLyQVHQRLGDOH[LVWLUtD
WHPSHUDWXUDSRVLWLYDHQODVXSHUILFLHGXUDQWHXQGHOGtD
 /D LQHUFLD WpUPLFDGH ORVPDWHULDOHVKDFHQTXHHVWRVDFW~HQGHILOWURVGHSDVREDMRD ODV
RVFLODFLRQHV WpUPLFDV HQ VXSHUILFLH (V IiFLO YHU SRU HMHPSOR TXH SDUD XQ JUDQLWRLGH FRQ XQ
FRHILFLHQWHGHGLIXVLYLGDGGH(PðVRVFLODFLRQHVVHQRLGDOHVGHSHULRGR3 GtDVXIUHQ
XQDDWHQXDFLyQH[SSURIXQLGDGGLGyQGHGL VTUWāĮNāZVLHQGRZ āʌ3\N /DGXUDFLyQ
GH XQ GtDPDUFtDQR HTXLYDOH D PLQ OXHJR OD GLIXVLYLGDG VHUi PðGLD &RQ HVWRV
YDORUHVODDWHQXDFLyQGHXQDVHQRLGHGHVHPLDPSOLWXG&\SHULRGRGtDDPGHSURIXQGLGDG
VXIULUtD XQD DWHQXDFLyQ GH  FRQ OR TXH OD VHPLDPSOLWXG GH OD RQGD WpUPLFD D HVD
SURIXQGLGDG VHUtD GH DSHQDV  &  (Q HVWDV FRQGLFLRQHV QR H[LVWLUtD QLQJ~Q YDORU GH
WHPSHUDWXUDVXEVXSHUILFLDOSRVLWLYRDPiVGHP

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)LJXUD  ,QIRJUDItDPRVWUDQGR ORV GDWRV FOLPiWLFRV HQ0DUWH WUDV GRV FLFORV VRODUHV GH UHJLVWURV9DORUHV
PHQVXDOHV 
)XHQWH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 
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 


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)LJXUD*UiILFDFOLPiWLFDVGHYDORUHVGLDULRVHQ0DUWH D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 ,QIRJUDItDPRVWUDQGR ORV GDWRV FOLPiWLFRV HQ0DUWH WUDV GRV FLFORV VRODUHV GH UHJLVWURV9DORUHV
PHQVXDOHV 
)XHQWHKWWSZZZMSOQDVDJRYVSDFHLPDJHVGHWDLOVSKS"LG 3,$ 
,PDJHFUHGLW1$6$-3/&DOWHFK&$%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 


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*UiILFDFOLPiWLFDVGHYDORUHVGLDULRVHQ0DUWH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D7HPSHUDWXUDDPELHQWHPi[LPDD]XO\PtQLPD
YHUGH6HKD LQWHUSRODGRHQURMR ODPHGLD E WHPSHUDWXUDGHVXSHUILFLHPi[LPDD]XO\PtQLPD YHUGH6HKD
LQWHUSRODGRHQ URMR ODPHGLD FSUHVLyQDWPRVIpULFDGLDULDPHGLD D]XO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
6tQWHVLV\FRQFOXVLRQHV

 
&XHYDVHQURFDVPDJPiWLFDV
 /DV FXHYDV HQ URFDV PDJPiWLFDV WDQWR SOXWyQLFDV FRPR YROFiQLFDV VRQ XQ UDVJR
JHRPyUILFR UHODWLYDPHQWH FRP~Q HQ WHUUHQRV JUDQtWLFRV DXQTXH QR VH SXHGD JHQHUDOL]DU D
WRGRVORVDIORUDPLHQWRV,QFOXVRSXHGHGDUVHHOFDVRGHODH[LVWHQFLDGHFXHYDVHQXQDSDUWHGH
XQPDFL]RURFRVR\TXHQRH[LVWDQHQODLQPHGLDWD<HVWDDSDUHQWHDQRPDOtDVyORSXHGHVHU
UDFLRQDOPHQWHH[SOLFDGDVLVHDVXPHTXHODIRUPDFLyQGHODVFXHYDVHVWiHQUHODFLyQGLUHFWD
FRQODHVWUXFWXUDTXHGHSHQGHGHODKLVWRULDLQWUXVLYDGHXQFXHUSRPDJPiWLFRVLHPSUHPX\
VLPLODUDXQTXHFRQGLIHUHQWHVPDWLFHVHQFDGDFDVRFRQVLGHUDGR/DVFXHYDVHQHVWH WLSRGH
URFDVVRQSULQFLSDOPHQWHORVHVSDFLRVSURGXFLGRVSRUODDFXPXODFLyQGHEORTXHV\HVWiFODUR
TXH FXDOTXLHU DFXPXODFLyQ GH EORTXHV GH FLHUWR WDPDxR GD OXJDU D XQ HVSDFLR WUDQVLWDEOH
RVFXURR VHPLRVFXUR \ TXHSRGUtD FDOLILFDUVH FRPRFXHYD sensu lato D~Q VLQ FRQVWLWXLU XQ
HVSDFLRVXEWHUUiQHR stricto sensu
 /RVGDWRV UHFRSLODGRVHQ ORVDWODVFDWiORJRV\ELEOLRJUDItDHVSHFLDOL]DGRV VREUHHVWH
WLSR GH FDYLGDGHV HQ WRGR HO 0XQGR SUHVHQWDQ XQ JUDQ VHVJR GHELGR SUHFLVDPHQWH D OD
DXVHQFLD GH FULWHULRV TXH WHQJDQ HQ FRQVLGHUDFLyQ ODV SHTXHxDV FDYLGDGHV IRUPDGDV HQ
DIORUDPLHQWRVGHURFDVPDJPiWLFDVDXQTXH ODVVHSDUHQGH ODVFXHYDVstricto sensuRVHDHQ
FDOL]DVDXQTXH~OWLPDPHQWHVHKD\DQDxDGLGRH[FOXVLYDPHQWHHQEDVHDOFULWHULRGLPHQVLRQDO
FXHYDVHQFXDUFLWDVDUHQLVFDV\WXERVYROFiQLFRV(QHVWD7HVLVODVUHIHUHQFLDVORFDOL]DGDVHQ
ORVEDQFRVGHGDWRVPXQGLDOHVVHKDQRUGHQDGRXWLOL]DQGRHOFULWHULRGLPHQVLRQDOWUDWDQGRDVt
GH REWHQHU XQD PXHVWUD PDV FRPSOHWD \ WDPELpQ PDV UHSUHVHQWDWLYD GHO IHQyPHQR
HVSHOHRJHQpWLFRHQODVOODPDGDVURFDVQRNiUVWLFDV
 3DUD HO FDVR GH ODV URFDV YROFiQLFDV ODV FXHYDV OOHJDQ D FRQVWLWXLU YHUGDGHUDV
PHJDIRUPDVGHGLPHQVLRQHVNLORPpWULFDVLQFOXVLYHVXSHUDQGRODGHFHQDGHNLOyPHWURV3HUR
HQODVURFDVSOXWyQLFDVODVFXHYDVVRQUDUDYH]PHVRIRUPDV\DSHQDVKD\DOJXQRVHMHPSORV
FRQ GHVDUUROORV TXH VXSHUHQ HO NLOyPHWUR GH H[WHQVLyQ VL ELHQ HV FLHUWR TXH ODV UHGHV GH
SDVDMHV\JDOHUtDVGHDOJXQRVGHHVWRVVLVWHPDVHQJUDQLWRVVXSHUDQHQPXFKRVFDVRVORVGRV
NLOyPHWURVGHGHVDUUROORWRWDOGHFXHYD
 $WHQGLHQGR D VX PRUIRORJtD ODV FXHYDV HQ URFDV PDJPiWLFDV VH KDQ FODVLILFDGR HQ
FLQFR JUDQGHV JUXSRV &XHYDV HVWUXFWXUDOHV FXHYDV GH PDUHV \ UtRV GH EORTXHV WDIRQH \
IRUPDVODSDFXHYDVYROFiQLFDV\FXHYDVGHHURVLyQPDULQD
 3RUWDPDxR\RFXUUHQFLDORVSULQFLSDOHVWLSRVGHFXHYDSDUHFHQVHUORVUtRV\RPDUHV
GHEORTXHV\ODVFXHYDVHVWUXFWXUDOHV
 (VWRVGRVWLSRVWLHQHQDOJXQRVUDVJRVFRPXQHVFRPRVRQGHVDUUROORHQHOIRQGRGHXQYDOOHR
ODSLHGHXQDYHUWLHQWH\VXLQFRUSRUDFLyQSDUFLDODODUHGGHGUHQDMH6XPRUIRORJtDVXEWHUUiQHDHVPX\
GLIHUHQWH(QWUHORVUtRVGHEORTXHVVHFRQILJXUDXQFXUVRVXEWHUUiQHROLPLWDGRPD\RULWDULDPHQWHSRUORV
EORTXHVFDtGRVPLHQWUDVTXHORVVLVWHPDVHVWUXFWXUDOHVVRQHQPD\RURPHQRUPHGLGDFDxRQHVOLQHDOHVR
SROLJRQDOHVHQWHUUDGRVEDMRJUDQGHVPDVDVGHEORTXHV$PERVWLSRVGHFXHYDHVWiQDVRFLDGRVHQPD\RU
RPHQRUPHGLGDDODGLQiPLFDGHODVYHUWLHQWHV
 (QFXDOTXLHUDGHHVWRVGRVVXEWLSRV ODVFXHYDVVRQFODUDPHQWHIRUPDVSROLJpQLFDV\
SROLIiVLFDVLQFOX\HQGRDVtODSUHVHQFLDGHQLYHOHV\SDOHRQLYHOHVGRQGHVHSRQHGHPDQLILHVWR
ODUHSHWLFLyQGHHSLVRGLRVGHLQWHUUXSFLyQUHDFWLYDFLyQGHORVFXUVRVVXEWHUUiQHRV
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 6HKDQHVWXGLDGRFXHYDVHVWUXFWXUDOHVPX\VLPSOHV GLDFODVDVR IUDFWXUDVDELHUWDV\
HMHPSORV TXH JUDGDQ SURJUHVLYDPHQWH KDFLD IRUPDV PiV FRPSOHMDV FRQ PD\RU GHVDUUROOR
KDVWD GDU OXJDU D VLVWHPDV HVWUXFWXUDOHV GH GLPHQVLRQHV NLORPpWULFDV (VWD JUDGDFLyQ VH
UHODFLRQDFRQODFLUFXODFLyQGHODJXDDWUDYpVGHODVILVXUDV\SRUWDQWRHVWiPX\LQIOXHQFLDGD
WDQWRSRU ODVFDUDFWHUtVWLFDVGHOFXUVRGHDJXDJUDGLHQWHKLGUiXOLFRFDXGDO FRPRSRU OD
FDSDFLGDG GH OD SURSLDV GLVFRQWLQXLGDGHV SDUD GUHQDU HO DJXD $Vt ORV PD\RUHV VLVWHPDV
HVWUXFWXUDOHVVRQFXHYDVTXHDFW~DQFRPRFROHFWRUHVGHWUDQVIHUHQFLDVHFDSWXUDWRGRRSDUWH
GHXQFXUVRVXSHUILFLDO\VHGUHQDDWUDYpVGHODUHGVXEWHUUiQHD\ODVPD\RUHVFXHYDVGHHVWH
VXEWLSRHVWiQDVRFLDGDVDUtRVGHHOHYDGRFDXGDO\HQHUJtD
 (VWD JUDGDFLyQ VH UHODFLRQD WDPELpQ FRQ HO GHVDUUROOR GH IRUPDV GH HURVLyQ
UHODFLRQDGDVFRQHOVXEVWUDWR3RUHMHPSORODVFXHYDVFRQSHTXHxRVPDQDQWLDOHV\FXUVRVGH
JUDGRPHGLR DSHQDV SUHVHQWDQ VXSHUILFLHV SXOLGDV R EORTXHV UHGRQGHDGRV 6LQ HPEDUJR ORV
FXUVRVGHSHTXHxDHQWLGDGGDQOXJDUDFDQDOHVH[FDYDGRVHQURFDLQFLVRVGHSDUHGHVSXOLGDV
FRQSUHVHQFLDGHSHTXHxDV HQGLiPHWUR IRUPDVGHHURVLyQ3RU VXSDUWH ORVFXUVRVGHDOWD
HQHUJtD FRQ IOXMRV SUHGRPLQDQWHPHQWH WXUEXOHQWRV \ VXSHUFUtWLFRV SUHVHQWDQ IRUPDV GH
HURVLyQpot-holeGHWDPDxRGHFDPpWULFR
 'HQWURGH ORVVLVWHPDVHVWUXFWXUDOHVDVRFLDGRVDFXUVRVVHKDQHVWXGLDGRSDVDMHVTXH
SHUPLWHQUHFRQVWUXLUFRQGXFWRVFRQXQSHUILOLQFLVRWLSRkey-holeTXHVXJLHUHQXQDVSULPHUDV
IDVHVGHWXELILFDFLyQEDMRFRQGLFLRQHVSVHXGRIUHiWLFDV
 'H WRGRV ORV WLSRV HVWXGLDGRV \ GHMDQGR DO PDUJHQ ORV FDxRQHV HVWUXFWXUDOHV
VRODPHQWH ORV WDIRQL \ ODV FXHYDV ODSD FXHYDV UHODFLRQDGDV FRQ OD sheet structure VRQ
FDYLGDGHV GHVDUUROODGDV in situ HQ HO SURSLR VXEVWUDWR URFRVR 6RQ IRUPDV TXH VH UHYHODQ
DGVFULWDVDOGHVDUUROORGH OD IiEULFDHVWUXFWXUDOELHQDEDQGDVGHFL]DOOD UHODFLRQDGDVFRQ OD
HVWUXFWXUD GH IROLDFLyQ HQ ODMDV GHO JUDQLWR FDVR GH ODV ODSDV ELHQ UHODFLRQDGDV FRQ
GHIRUPDFLyQ SOiVWLFD UHFLQWRV GH SODVWLILFDFLyQ HQ SXQWRV GH FRQFHQWUDFLyQ GH FDUJDV (Q
HVWH FDVR DGHPiV OD GHELOLGDG \ GHWHULRUR GH OD URFD TXHGDQ SUHLPSUHVRV HQ OD IDVH
HQGyJHQD\ODDSDULFLyQGHODFXHYDVHGHEHDOYDFLDGRGHHVRVUHFLQWRVGXUDQWHODH[SRVLFLyQ
DpUHDGHOPDFL]R
 /DVFXHYDVGHHURVLyQPDULQDVRQIRUPDVDGVFULWDVDSUiFWLFDPHQWHWRGDVODVOLWRORJtDV
/RFDOPHQWH VH KDQ HVWXGLDGR HMHPSORV HPSOD]DGRV HQ DIORUDPLHQWRV GH URFDV SOXWyQLFDV
DXQTXHWDPELpQVHKDQHVWXGLDGRRWUDVFDYLGDGHVGHVDUUROODGDVHQURFDVPHWDPyUILFDV(OWLSR
PiVFRP~QGHFDYLGDGHVODSURGXFLGDSRUODH[SORWDFLyQGHXQPDWHULDOTXHUHOOHQDRIRVLOL]D
XQDDQWLJXDIUDFWXUDDELHUWD\VRODPHQWHHQDOJXQRVFDVRVPX\HVFDVRVVHKDQHYLGHQFLDGR
IRUPDV GH HURVLyQ DVLPLODEOHV D FRQGXFWRV GHVDUUROODGRV SRU YHUGDGHUD HURVLyQ GHOPDFL]R
URFRVR
 (VWDVFDYLGDGHVFRPSDUWHQQXPHURVRVIHQyPHQRVFRQODVUHVWDQWHVFDYLGDGHVHQURFDV
SOXWyQLFDV DFRJHQ GHSyVLWRV GH GLVWLQWD QDWXUDOH]D HQWUH ORV TXH GHVWDFDQ ORV GHSyVLWRV GH
SLJRWLWD \TXH HQ DOJXQDVGH ODV FDYLGDGHVSXHGHQ WHQHUXQD HGDGHQWUH3OHLVWRFHQD\ ILQL
+RORFHQD6RQDGHPiVFXHYDVTXHVHSUHVHQWDQWDQWRDFRWDGHOQLYHOHXVWiWLFRDFWXDOGHOPDU
FXHYDVDFWLYDVFRPRDFRWDVVXSHULRUHVGHKDVWDPVREUHHOQLYHOGHOPDUDFWXDOFXHYDV
DVRFLDGDV D QLYHOHV PDULQRV IyVLOHV < WDPELpQ HQWUH ODV FXHYDV DFWLYDV VH LGHQWLILFDQ
HMHPSORVGHVHFFLRQHVFRPSOHMDV\GHSyVLWRVTXHHYLGHQFLDQGLVWLQWDVIDVHVHURVLYDVLQFOXVLYH
HQFRWDVHOHYDGDV7RGRHOORDSXQWDDTXHVHUtDQFXHYDVIRUPDGDV\GHVDUUROODGDVHQDOPHQRV
DOJXQDVGHODVIDVHVPDULQDVWUDQVJUHVLYDVFRQYLUWLHQGRVXHVWXGLRHQXQSUR[LHSRWHQFLDOSDUD
HOHVWXGLRGHHWDSDVDQWLJXDVGHO&XDWHUQDULR

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
 6HKDQHVWXGLDGRFXHYDVHVWUXFWXUDOHVPX\VLPSOHV GLDFODVDVR IUDFWXUDVDELHUWDV\
HMHPSORV TXH JUDGDQ SURJUHVLYDPHQWH KDFLD IRUPDV PiV FRPSOHMDV FRQ PD\RU GHVDUUROOR
KDVWD GDU OXJDU D VLVWHPDV HVWUXFWXUDOHV GH GLPHQVLRQHV NLORPpWULFDV (VWD JUDGDFLyQ VH
UHODFLRQDFRQODFLUFXODFLyQGHODJXDDWUDYpVGHODVILVXUDV\SRUWDQWRHVWiPX\LQIOXHQFLDGD
WDQWRSRU ODVFDUDFWHUtVWLFDVGHOFXUVRGHDJXDJUDGLHQWHKLGUiXOLFRFDXGDO FRPRSRU OD
FDSDFLGDG GH OD SURSLDV GLVFRQWLQXLGDGHV SDUD GUHQDU HO DJXD $Vt ORV PD\RUHV VLVWHPDV
HVWUXFWXUDOHVVRQFXHYDVTXHDFW~DQFRPRFROHFWRUHVGHWUDQVIHUHQFLDVHFDSWXUDWRGRRSDUWH
GHXQFXUVRVXSHUILFLDO\VHGUHQDDWUDYpVGHODUHGVXEWHUUiQHD\ODVPD\RUHVFXHYDVGHHVWH
VXEWLSRHVWiQDVRFLDGDVDUtRVGHHOHYDGRFDXGDO\HQHUJtD
 (VWD JUDGDFLyQ VH UHODFLRQD WDPELpQ FRQ HO GHVDUUROOR GH IRUPDV GH HURVLyQ
UHODFLRQDGDVFRQHOVXEVWUDWR3RUHMHPSORODVFXHYDVFRQSHTXHxRVPDQDQWLDOHV\FXUVRVGH
JUDGRPHGLR DSHQDV SUHVHQWDQ VXSHUILFLHV SXOLGDV R EORTXHV UHGRQGHDGRV 6LQ HPEDUJR ORV
FXUVRVGHSHTXHxDHQWLGDGGDQOXJDUDFDQDOHVH[FDYDGRVHQURFDLQFLVRVGHSDUHGHVSXOLGDV
FRQSUHVHQFLDGHSHTXHxDV HQGLiPHWUR IRUPDVGHHURVLyQ3RU VXSDUWH ORVFXUVRVGHDOWD
HQHUJtD FRQ IOXMRV SUHGRPLQDQWHPHQWH WXUEXOHQWRV \ VXSHUFUtWLFRV SUHVHQWDQ IRUPDV GH
HURVLyQpot-holeGHWDPDxRGHFDPpWULFR
 'HQWURGH ORVVLVWHPDVHVWUXFWXUDOHVDVRFLDGRVDFXUVRVVHKDQHVWXGLDGRSDVDMHVTXH
SHUPLWHQUHFRQVWUXLUFRQGXFWRVFRQXQSHUILOLQFLVRWLSRkey-holeTXHVXJLHUHQXQDVSULPHUDV
IDVHVGHWXELILFDFLyQEDMRFRQGLFLRQHVSVHXGRIUHiWLFDV
 'H WRGRV ORV WLSRV HVWXGLDGRV \ GHMDQGR DO PDUJHQ ORV FDxRQHV HVWUXFWXUDOHV
VRODPHQWH ORV WDIRQL \ ODV FXHYDV ODSD FXHYDV UHODFLRQDGDV FRQ OD sheet structure VRQ
FDYLGDGHV GHVDUUROODGDV in situ HQ HO SURSLR VXEVWUDWR URFRVR 6RQ IRUPDV TXH VH UHYHODQ
DGVFULWDVDOGHVDUUROORGH OD IiEULFDHVWUXFWXUDOELHQDEDQGDVGHFL]DOOD UHODFLRQDGDVFRQ OD
HVWUXFWXUD GH IROLDFLyQ HQ ODMDV GHO JUDQLWR FDVR GH ODV ODSDV ELHQ UHODFLRQDGDV FRQ
GHIRUPDFLyQ SOiVWLFD UHFLQWRV GH SODVWLILFDFLyQ HQ SXQWRV GH FRQFHQWUDFLyQ GH FDUJDV (Q
HVWH FDVR DGHPiV OD GHELOLGDG \ GHWHULRUR GH OD URFD TXHGDQ SUHLPSUHVRV HQ OD IDVH
HQGyJHQD\ODDSDULFLyQGHODFXHYDVHGHEHDOYDFLDGRGHHVRVUHFLQWRVGXUDQWHODH[SRVLFLyQ
DpUHDGHOPDFL]R
 /DVFXHYDVGHHURVLyQPDULQDVRQIRUPDVDGVFULWDVDSUiFWLFDPHQWHWRGDVODVOLWRORJtDV
/RFDOPHQWH VH KDQ HVWXGLDGR HMHPSORV HPSOD]DGRV HQ DIORUDPLHQWRV GH URFDV SOXWyQLFDV
DXQTXHWDPELpQVHKDQHVWXGLDGRRWUDVFDYLGDGHVGHVDUUROODGDVHQURFDVPHWDPyUILFDV(OWLSR
PiVFRP~QGHFDYLGDGHVODSURGXFLGDSRUODH[SORWDFLyQGHXQPDWHULDOTXHUHOOHQDRIRVLOL]D
XQDDQWLJXDIUDFWXUDDELHUWD\VRODPHQWHHQDOJXQRVFDVRVPX\HVFDVRVVHKDQHYLGHQFLDGR
IRUPDV GH HURVLyQ DVLPLODEOHV D FRQGXFWRV GHVDUUROODGRV SRU YHUGDGHUD HURVLyQ GHOPDFL]R
URFRVR
 (VWDVFDYLGDGHVFRPSDUWHQQXPHURVRVIHQyPHQRVFRQODVUHVWDQWHVFDYLGDGHVHQURFDV
SOXWyQLFDV DFRJHQ GHSyVLWRV GH GLVWLQWD QDWXUDOH]D HQWUH ORV TXH GHVWDFDQ ORV GHSyVLWRV GH
SLJRWLWD \TXH HQ DOJXQDVGH ODV FDYLGDGHVSXHGHQ WHQHUXQD HGDGHQWUH3OHLVWRFHQD\ ILQL
+RORFHQD6RQDGHPiVFXHYDVTXHVHSUHVHQWDQWDQWRDFRWDGHOQLYHOHXVWiWLFRDFWXDOGHOPDU
FXHYDVDFWLYDVFRPRDFRWDVVXSHULRUHVGHKDVWDPVREUHHOQLYHOGHOPDUDFWXDOFXHYDV
DVRFLDGDV D QLYHOHV PDULQRV IyVLOHV < WDPELpQ HQWUH ODV FXHYDV DFWLYDV VH LGHQWLILFDQ
HMHPSORVGHVHFFLRQHVFRPSOHMDV\GHSyVLWRVTXHHYLGHQFLDQGLVWLQWDVIDVHVHURVLYDVLQFOXVLYH
HQFRWDVHOHYDGDV7RGRHOORDSXQWDDTXHVHUtDQFXHYDVIRUPDGDV\GHVDUUROODGDVHQDOPHQRV
DOJXQDVGHODVIDVHVPDULQDVWUDQVJUHVLYDVFRQYLUWLHQGRVXHVWXGLRHQXQSUR[LHSRWHQFLDOSDUD
HOHVWXGLRGHHWDSDVDQWLJXDVGHO&XDWHUQDULR

)LJ
GH EO
VLVWHP




6tQWHVLVGH
RTXHV D FXU
DV7LSRGHG
GHSyVLWRV\H
VR VXEWHUUiQH
HSyVLWRD]XO
VSHOHRWHPDV
R ORV GLVWLQW
SURFHVRSULQ
6REUHXQDVH
RV GHSyVLWRV
FLSDOYLROHWD
FFLyQYLUWXDO
\ HVSHOHRWHP
VXESURFHV
GHFXHYDVHU
DV TXH VH S
RVFUHPDWLS
HIOHMDQGHVX
XHGHQ HQFRQ
RGHIRUPD
SHUILFLHFDRV
WUDU HQ HVWRV
YHUGH




Capítilo 7. SÍNTESIS Y CONCLUSIONES Capítulo 7. SÍNTESIS Y CONCLUSIONES
454 455

9DORUHVQDWXUDOHV\FXOWXUDOHV
 /DV FDYLGDGHV\ VLVWHPDV HQ URFDV SOXWyQLFDV SUHVHQWDQQXPHURVRV UHFXUVRVGHJUDQ
YDORU QDWXUDO \ FLHQWtILFR TXH GHEHQ GLYXOJDUVH \ SURWHJHUVH 6X LPSRUWDQFLD VH KD YLVWR
LQFUHPHQWDGD SRU HO KHFKR GH TXH KDVWD DKRUD ORV HVSHFLDOLVWDVGH DUTXHRORJtD SDOHROtWLFR
HWF QR FRQVLGHUDEDQ OD KDELWDFLyQ HQ FXHYDV IXHUD GH ODV ]RQDV NiUVWLFDV FOiVLFDV OR TXH
REOLJDEDDGLEXMDUXQPDSDGHODRFXSDFLyQGHOWHUULWRLRVHYHUDPHQWHPXWLODGR$KRUDWUDVHO
GHVFXEULPLHQWR\FRQVLJXLHQWHHVWXGLRGHODVFDYLGDGHVHQURFDVJUDQtWLFDVVHSRGUtDH[SDQGLU
WDQWRODRFXSDFLyQGHO WHUULWRULRGXUDQWH ODVpSRFDVSUHKLVWyULFDVFRPRODGHOLPLWDFLyQGHVX
KiWLWDW \ ODV IRUPDV GH RFXSDFLyQ (VWD SDUWH GH QXHVWUD 7HVLV QR KD VLGR DSHQDVPiV TXH
PHQFLRQDGDDOVXSHUDUWRWDOPHQWHODFRPSHWHQFLD\ORVREMHWLYRVGHOGRFWRUDQGR
 /R PLVPR FDEUtD GHFLU GH OD GHILQLFLyQ GH HVWH WLSR GH KiELWDW HVSHFtILFR SDUD
GHWHUPLQDGRWLSRGHIDXQDWURJORELDDXQTXHQXHYDPHQWHHVWDSDUWHGHODLQYHVWLJDFLyQTXHGD
VHxDODGDSHURQRVHDYDQ]DVREUHHOODSRUVHSDUDUVHWRWDOPHQWHGHORVREMHWLYRVSHUVHJXLGRVHQ
HVWD 7HVLV \ GH OD SUHSDUDFLyQ FLHQWtILFD GHO GRFWRUDQGR (Q SDUWLFXODU VH KD ~QLFDPHQWH
PHQFLRQDGRHOSDSHOGHORVPLFURRUJDQLVPRVHQORVSURFHVRVGHDOWHUDFLyQGHODURFDHQHVWRV
VLVWHPDVVXEWHUUiQHRVDXQTXHWDPSRFRVHKDQGHVDUROODGRSRUFDHUIXHUDGHORVREMHWLYRVGHO
GRFWRUDQGR

(VSHOHRWHPDV\ELRPLQHUDOHV
 /RV HVSHOHRWHPDV QHRPLQHUDOHV \ ELRPLQHUDOHV HVWXGLDGRV VRQ PLFURIRUPDV
GHSyVLWRVJHQHUDOPHQWHGHSHTXHxDH[WHQVLyQ\SRWHQFLDHQFRPSDUDFLyQFRQORVSUHVHQWHVHQ
FDYLGDGHVNiUVWLFDV
 3UHGRPLQDQ ORV HVSHOHRWHPDV GH SLJRWLWD \ ORV GH ySDOR$ $PERV GH QDWXUDOH]D
TXtPLFDPX\GLIHUHQWHFLUFXQVFULWRVDiUHDVGRPLQLRVGLIHUHQWHVGHFXHYD\DUHJtPHQHVGH
IOXMROHQWRDXQTXHDYHORFLGDGHVPX\GLIHUHQWHVYHUILJXUD(VWDGLIHUHQFLDHQHOUpJLPHQ
GHO IOXMRGHDJXDTXH ODVRULJLQDKDFHTXH VHDQ IRUPDVTXH UDUDYH]DSDUHFHQDVRFLDGDV\
FXDQGR HVWR RFXUUH ELHQ ORV GHSyVLWRV VH HPSOD]DQ HQ VXSHUILFLHV VHSDUDGDV HQ HO PLVPR
HVSDFLR VXEWHUUiQHR \ DVRFLDGDV FDGD XQD GH HOODV FRQ XQ IOXMR HVSHFtILFR R ELHQ DSDUHFHQ
VXSHUSXHVWDVDWUDYpVGHFRQWDFWRVHQGLVFRUGDQFLDHURVLYD
 (VWRVGHSyVLWRVVRQGDWDEOHV\SRWHQFLDOPHQWHSXHGHQXVDUVHDQLYHOORFDOSDUDHYDOXDU
HYHQWRVTXHKDQDIHFWDGRDODFXHYDFHVHUHDFWLYDFLyQGHIOXMRVFDPELRVGHUpJLPHQKtGULFR
HWF$GHPiVVHKDQUHYHODGRFRPRIXHQWHVSRWHQFLDOHVGH$'1DQWLJXRORTXHOHVFRQILHUH
XQHVSHFLDOYDORUFRPRUHJLVWURSDOHRDPELHQWDO
 /RVSULQFLSDOHVGHSyVLWRVGHHVSHOHRWHPDVGDWDGRVHQGLVWLQWDVFXHYDVGHiPELWRUHJLRQDO
SDUHFHQGHVDUUROODUVH HQ WRGRV ORV FDVRV HQSHUtRGRVK~PHGRV FHQWUiQGRVHSULQFLSDOPHQWH HQ OD
EDQGDK~PHGRIUtRDVHFRWHPSODGRDOFDQ]DQGRHGDGHVILQLKRORFHQDVHLQFOXVLYHSOHLVWRFHQDV/D
PHQFLyQ TXH VH KDFH HQ HVWD WHVLV HV QXHYDPHQWH WHVWLPRQLDO DO FDHU IXHUD GH ORV REMHWLYRV GHO
GRFWRUDQGR

3DWULPRQLRFXOWXUDO
 (VWDV FXHYDV SUHVHUYDQ SDWULPRQLR FXOWXUDO SDOHRQWROyJLFR \ DUTXHROyJLFR /RV
PDWHULDOHVVHSUHVHQWDQHQVXSHUILFLHJHQHUDOPHQWHDGVFULWRVDQLYHOHVRSDOHRQLYHOHVFDUHQWHV
GH VHGLPHQWR $OJXQRV PDWHULDOHV WDQWR DUTXHROyJLFRV FRPR SDOHRQWROyJLFRV DSDUHFHQ HQ
SRVLFLyQSULPDULDDXQTXHORPiVKDELWXDOHVTXHDSDUH]FHQHQSRVLFLyQVHFXQGDULDVHxDODQGR
PRYLPLHQWRVGHODHVWUXFWXUDGHEORTXHVTXHGHILQHODFXHYD



 /RV WUDEDMRV SXEOLFDGRV VREUH HVWRV \DFLPLHQWRV HVWXGLDQ ORV PDWHULDOHV
GHVFRQWH[WXDOL]DGRV VLQ FRQVLGHUDU OD HYROXFLyQ GH OD FXHYD \ GHO HVSDFLR VXEWHUUiQHR TXH
H[LVWtD HQ HO PRPHQWR HQ TXH VH SURGXMR HO KRUL]RQWH GH RFXSDFLyQ %LHQ HVWXGLDQ ORV
PDWHULDOHVUHVFDWDGRVVLQDSUR[LPDUVHDODFXHYDELHQHYDO~DQHO\DFLPLHQWRGHDFXHUGRDOD
PRUIROyJLDDFWXDOGHOHVSDFLRWUDWDQGRODFXHYDFRPRXQHQWHHVWiWLFR(QJHQHUDO/DVGDWDFLRQHV
SXEOLFDGDV\ ODVDGVFULSFLRQHVGH ORVPDWHULDOHVKRUL]RQWHVQRVRQFRLQFLGHQWHVVLELHQ WLHQGHQD
GHVFULELUORVPLVPRVJUXSRVGHKRUL]RQWHVGHRFXSDFLyQ
 (VWDLQWHUSUHWDFLyQGHVFRQWH[WXDOL]DDOSURSLR\DFLPLHQWRTXHGHEHUtDLQWHUSUHWDUVHDFRUGHD
ODPRUIRORJtD \ HOPLFURFOLPDYLQFXODGR DO HVSDFLR VXEWHUUiQHRHQ HOPRPHQWRGH OD RFXSDFLyQ
KXPDQD(VRFRQOOHYDDTXHORVLQYHVWLJDGRUHVFODVLILTXHQODVFXHYDVGHLQDFFHVLEOHVHLQKDELWDEOHV
UHODFLRQDQGRORVGLVWLQWRVKRUL]RQWHVH[FOXVLYDPHQWHFRQDFWLYLGDGHVIXQHUDULDVRULWXDOHV
 (O HVWXGLR GH OD GLQiPLFD \ HYROXFLyQ GH HVWDV FXHYDV SHUPLWH FRQVLGHUDU TXH ORV
HVSDFLRV RFXSDGRV WHQtDQ PD\RUHV GLPHQVLRQHV TXH ODV DFWXDOHV $GHPiV ORV GLVWLQWRV
KRUL]RQWHV GH RFXSDFLyQ UHJLVWUDGRV \ UHIHUHQFLDGRV SRU VXV GDWDFLRQHV DEVROXWDV SDUHFHQ
SURGXFLUVHEDMRFRQGLFLRQHVFOLPiWLFDV UHODWLYDPHQWHH[WUHPDVFRLQFLGLHQGRHQSHUtRGRV VHFRV\
SRWHQFLDOPHQWHFiOLGRVSRU ORTXHHVWDVFXHYDVTXHVHKDGHPRVWUDGRRIUHFtDQXQDVFRQGLFLRQHV
PLFURFOLPiWLFDV PiV DWHQXDGDV FRQ UHVSHFWR DO H[WHULRU VXSRQGUtDQ DO PHQRV HVWDFLRQDOPHQWH
HVSDFLRVGHDEULJRUHODWLYDPHQWHFRQIRUWDEOHVSDUDVXVXVXDULRV7RGRHOORDSXQWDDXQDQHFHVDULD
UHYLVLyQ GH OD LQWHUSUHWDFLyQ DUTXHROyJLFD GH HVWRV HVSDFLRV VLQ GHVFDUWDU VX XVR SDUD
DFWLYLGDGHV GRPpVWLFDV 6LQ HPEDUJR QXHYDPHQWH OD PHQFLyQ TXH VH KDFH HQ HVWD WHVLV HV
QXHYDPHQWHWHVWLPRQLDODOFDHUIXHUDGHORVREMHWLYRVGHOGRFWRUDQGR

$QiOLVLV\HYDOXDFLyQGHULHVJRV
 (ODQiOLVLVGH ULHVJRVVHKD UHDOL]DGRFRPREDVHSDUD ODSURPRFLyQ\DFFHVRDHVWRV
UHFXUVRV 'H ORV ULHVJRV HYDOXDGRV KD\ IDFWRUHV LQWUtQVHFRV D HVWRV VLVWHPDV TXH GHEHQ VHU
HVWXGLDGRV HVSHFtILFDPHQWH HQWUH HOORV HO ULHVJR SRWHQFLDO QLYHO PHGLRDOWR GH TXH ODV
FXHYDVIXQFLRQHQFRPRWUDPSDVGHUDGyQ7DPELpQGHEHQWHQHUVHHQFXHQWDIDFWRUHVH[WHUQRV
QRFRQWURODEOHVFRPRODVDYHQLGDV
 /RVJUDQGHVVLVWHPDVVHFDUDFWHUL]DQSRUODVJUDQGHVDFXPXODFLRQHVGHEORTXHV(VWDV
HVWUXFWXUDV KDQ DFWXDGR FRPR WUDPSDV QDWXUDOHV FRQ DFXPXODFLRQHV GH UHVWRV yVHRV HQ
GLVWLQWDVFXHYDV
 8Q SXQWR TXH VH DSXQWD FRPR FUtWLFR \ TXH GHEHUtD VHxDOL]DUVH HV HO  VXPLGHUR R
VXPLGHURV GH PXFKDV GH HVWDV FXHYDV (VSHFLDOPHQWH HQ HO VLVWHPD GH Albarellos \ HQO 
Folón
 8Q IDFWRU LPSRUWDQWH D WHQHU HQ FXHQWD HV TXH OD SURSLD HVWUXFWXUD GH HVWDV FXHYDV
OLPLWD ODV DFWXDFLRQHV TXH SXHGHQ UHDOL]DUVH (V WtSLFR HQ PXFKDV FDYLGDGHV NiUVWLFDV HO
HIHFWXDU UHPRFLRQHV GH GHSyVLWRV SDUD LQFUHPHQWDU HO GLiPHWUR OLEUH HQ ORV SDVDMHV
FRQGXFWRV\DVtIDFLOLWDUHOWUiQVLWRGHYLVLWDQWHV(QODVFDYLGDGHVGHEORTXHVSUiFWLFDPHQWH
QRKD\GHSyVLWRV/RVVXHORVHVWiQFDUDFWHUL]DGRVSRUODDFXPXODFLyQGHFODVWRV\SHTXHxRV
EORTXHVTXHWLHQHQDIRUPDUQLYHOHVFRQWLQXRV\TXHQRVLHPSUHVHSRGUiQPRYHURUHWLUDUVR
SHQDGHGHVHVWDELOL]DUHOQLYHORHOFRQMXQWRGHODHVWUXFWXUD
 /D H[SORWDFLyQ GH ORV UHFXUVRV \ ODVPHGLGDV GH SUHYHQFLyQ DGRSWDGDV HQ HO DFFHVR
GHEHQVHU WDPELpQFRPSDWLEOHVFRQODSURWHFFLyQGHOPHGLR/DSURWHFFLyQGHODFXHYDSDVD
SRUODSURWHFFLyQGHVXHQWRUQR\GHODFXHQFDKLGURJUiILFDTXHXWLOL]DHOVLVWHPDVXEWHUUiQHR
FRPRYtDGHGUHQDMH

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
9DORUHVQDWXUDOHV\FXOWXUDOHV
 /DV FDYLGDGHV\ VLVWHPDV HQ URFDV SOXWyQLFDV SUHVHQWDQQXPHURVRV UHFXUVRVGHJUDQ
YDORU QDWXUDO \ FLHQWtILFR TXH GHEHQ GLYXOJDUVH \ SURWHJHUVH 6X LPSRUWDQFLD VH KD YLVWR
LQFUHPHQWDGD SRU HO KHFKR GH TXH KDVWD DKRUD ORV HVSHFLDOLVWDVGH DUTXHRORJtD SDOHROtWLFR
HWF QR FRQVLGHUDEDQ OD KDELWDFLyQ HQ FXHYDV IXHUD GH ODV ]RQDV NiUVWLFDV FOiVLFDV OR TXH
REOLJDEDDGLEXMDUXQPDSDGHODRFXSDFLyQGHOWHUULWRLRVHYHUDPHQWHPXWLODGR$KRUDWUDVHO
GHVFXEULPLHQWR\FRQVLJXLHQWHHVWXGLRGHODVFDYLGDGHVHQURFDVJUDQtWLFDVVHSRGUtDH[SDQGLU
WDQWRODRFXSDFLyQGHO WHUULWRULRGXUDQWH ODVpSRFDVSUHKLVWyULFDVFRPRODGHOLPLWDFLyQGHVX
KiWLWDW \ ODV IRUPDV GH RFXSDFLyQ (VWD SDUWH GH QXHVWUD 7HVLV QR KD VLGR DSHQDVPiV TXH
PHQFLRQDGDDOVXSHUDUWRWDOPHQWHODFRPSHWHQFLD\ORVREMHWLYRVGHOGRFWRUDQGR
 /R PLVPR FDEUtD GHFLU GH OD GHILQLFLyQ GH HVWH WLSR GH KiELWDW HVSHFtILFR SDUD
GHWHUPLQDGRWLSRGHIDXQDWURJORELDDXQTXHQXHYDPHQWHHVWDSDUWHGHODLQYHVWLJDFLyQTXHGD
VHxDODGDSHURQRVHDYDQ]DVREUHHOODSRUVHSDUDUVHWRWDOPHQWHGHORVREMHWLYRVSHUVHJXLGRVHQ
HVWD 7HVLV \ GH OD SUHSDUDFLyQ FLHQWtILFD GHO GRFWRUDQGR (Q SDUWLFXODU VH KD ~QLFDPHQWH
PHQFLRQDGRHOSDSHOGHORVPLFURRUJDQLVPRVHQORVSURFHVRVGHDOWHUDFLyQGHODURFDHQHVWRV
VLVWHPDVVXEWHUUiQHRVDXQTXHWDPSRFRVHKDQGHVDUROODGRSRUFDHUIXHUDGHORVREMHWLYRVGHO
GRFWRUDQGR

(VSHOHRWHPDV\ELRPLQHUDOHV
 /RV HVSHOHRWHPDV QHRPLQHUDOHV \ ELRPLQHUDOHV HVWXGLDGRV VRQ PLFURIRUPDV
GHSyVLWRVJHQHUDOPHQWHGHSHTXHxDH[WHQVLyQ\SRWHQFLDHQFRPSDUDFLyQFRQORVSUHVHQWHVHQ
FDYLGDGHVNiUVWLFDV
 3UHGRPLQDQ ORV HVSHOHRWHPDV GH SLJRWLWD \ ORV GH ySDOR$ $PERV GH QDWXUDOH]D
TXtPLFDPX\GLIHUHQWHFLUFXQVFULWRVDiUHDVGRPLQLRVGLIHUHQWHVGHFXHYD\DUHJtPHQHVGH
IOXMROHQWRDXQTXHDYHORFLGDGHVPX\GLIHUHQWHVYHUILJXUD(VWDGLIHUHQFLDHQHOUpJLPHQ
GHO IOXMRGHDJXDTXH ODVRULJLQDKDFHTXH VHDQ IRUPDVTXH UDUDYH]DSDUHFHQDVRFLDGDV\
FXDQGR HVWR RFXUUH ELHQ ORV GHSyVLWRV VH HPSOD]DQ HQ VXSHUILFLHV VHSDUDGDV HQ HO PLVPR
HVSDFLR VXEWHUUiQHR \ DVRFLDGDV FDGD XQD GH HOODV FRQ XQ IOXMR HVSHFtILFR R ELHQ DSDUHFHQ
VXSHUSXHVWDVDWUDYpVGHFRQWDFWRVHQGLVFRUGDQFLDHURVLYD
 (VWRVGHSyVLWRVVRQGDWDEOHV\SRWHQFLDOPHQWHSXHGHQXVDUVHDQLYHOORFDOSDUDHYDOXDU
HYHQWRVTXHKDQDIHFWDGRDODFXHYDFHVHUHDFWLYDFLyQGHIOXMRVFDPELRVGHUpJLPHQKtGULFR
HWF$GHPiVVHKDQUHYHODGRFRPRIXHQWHVSRWHQFLDOHVGH$'1DQWLJXRORTXHOHVFRQILHUH
XQHVSHFLDOYDORUFRPRUHJLVWURSDOHRDPELHQWDO
 /RVSULQFLSDOHVGHSyVLWRVGHHVSHOHRWHPDVGDWDGRVHQGLVWLQWDVFXHYDVGHiPELWRUHJLRQDO
SDUHFHQGHVDUUROODUVH HQ WRGRV ORV FDVRV HQSHUtRGRVK~PHGRV FHQWUiQGRVHSULQFLSDOPHQWH HQ OD
EDQGDK~PHGRIUtRDVHFRWHPSODGRDOFDQ]DQGRHGDGHVILQLKRORFHQDVHLQFOXVLYHSOHLVWRFHQDV/D
PHQFLyQ TXH VH KDFH HQ HVWD WHVLV HV QXHYDPHQWH WHVWLPRQLDO DO FDHU IXHUD GH ORV REMHWLYRV GHO
GRFWRUDQGR

3DWULPRQLRFXOWXUDO
 (VWDV FXHYDV SUHVHUYDQ SDWULPRQLR FXOWXUDO SDOHRQWROyJLFR \ DUTXHROyJLFR /RV
PDWHULDOHVVHSUHVHQWDQHQVXSHUILFLHJHQHUDOPHQWHDGVFULWRVDQLYHOHVRSDOHRQLYHOHVFDUHQWHV
GH VHGLPHQWR $OJXQRV PDWHULDOHV WDQWR DUTXHROyJLFRV FRPR SDOHRQWROyJLFRV DSDUHFHQ HQ
SRVLFLyQSULPDULDDXQTXHORPiVKDELWXDOHVTXHDSDUH]FHQHQSRVLFLyQVHFXQGDULDVHxDODQGR
PRYLPLHQWRVGHODHVWUXFWXUDGHEORTXHVTXHGHILQHODFXHYD



 /RV WUDEDMRV SXEOLFDGRV VREUH HVWRV \DFLPLHQWRV HVWXGLDQ ORV PDWHULDOHV
GHVFRQWH[WXDOL]DGRV VLQ FRQVLGHUDU OD HYROXFLyQ GH OD FXHYD \ GHO HVSDFLR VXEWHUUiQHR TXH
H[LVWtD HQ HO PRPHQWR HQ TXH VH SURGXMR HO KRUL]RQWH GH RFXSDFLyQ %LHQ HVWXGLDQ ORV
PDWHULDOHVUHVFDWDGRVVLQDSUR[LPDUVHDODFXHYDELHQHYDO~DQHO\DFLPLHQWRGHDFXHUGRDOD
PRUIROyJLDDFWXDOGHOHVSDFLRWUDWDQGRODFXHYDFRPRXQHQWHHVWiWLFR(QJHQHUDO/DVGDWDFLRQHV
SXEOLFDGDV\ ODVDGVFULSFLRQHVGH ORVPDWHULDOHVKRUL]RQWHVQRVRQFRLQFLGHQWHVVLELHQ WLHQGHQD
GHVFULELUORVPLVPRVJUXSRVGHKRUL]RQWHVGHRFXSDFLyQ
 (VWDLQWHUSUHWDFLyQGHVFRQWH[WXDOL]DDOSURSLR\DFLPLHQWRTXHGHEHUtDLQWHUSUHWDUVHDFRUGHD
ODPRUIRORJtD \ HOPLFURFOLPDYLQFXODGR DO HVSDFLR VXEWHUUiQHRHQ HOPRPHQWRGH OD RFXSDFLyQ
KXPDQD(VRFRQOOHYDDTXHORVLQYHVWLJDGRUHVFODVLILTXHQODVFXHYDVGHLQDFFHVLEOHVHLQKDELWDEOHV
UHODFLRQDQGRORVGLVWLQWRVKRUL]RQWHVH[FOXVLYDPHQWHFRQDFWLYLGDGHVIXQHUDULDVRULWXDOHV
 (O HVWXGLR GH OD GLQiPLFD \ HYROXFLyQ GH HVWDV FXHYDV SHUPLWH FRQVLGHUDU TXH ORV
HVSDFLRV RFXSDGRV WHQtDQ PD\RUHV GLPHQVLRQHV TXH ODV DFWXDOHV $GHPiV ORV GLVWLQWRV
KRUL]RQWHV GH RFXSDFLyQ UHJLVWUDGRV \ UHIHUHQFLDGRV SRU VXV GDWDFLRQHV DEVROXWDV SDUHFHQ
SURGXFLUVHEDMRFRQGLFLRQHVFOLPiWLFDV UHODWLYDPHQWHH[WUHPDVFRLQFLGLHQGRHQSHUtRGRV VHFRV\
SRWHQFLDOPHQWHFiOLGRVSRU ORTXHHVWDVFXHYDVTXHVHKDGHPRVWUDGRRIUHFtDQXQDVFRQGLFLRQHV
PLFURFOLPiWLFDV PiV DWHQXDGDV FRQ UHVSHFWR DO H[WHULRU VXSRQGUtDQ DO PHQRV HVWDFLRQDOPHQWH
HVSDFLRVGHDEULJRUHODWLYDPHQWHFRQIRUWDEOHVSDUDVXVXVXDULRV7RGRHOORDSXQWDDXQDQHFHVDULD
UHYLVLyQ GH OD LQWHUSUHWDFLyQ DUTXHROyJLFD GH HVWRV HVSDFLRV VLQ GHVFDUWDU VX XVR SDUD
DFWLYLGDGHV GRPpVWLFDV 6LQ HPEDUJR QXHYDPHQWH OD PHQFLyQ TXH VH KDFH HQ HVWD WHVLV HV
QXHYDPHQWHWHVWLPRQLDODOFDHUIXHUDGHORVREMHWLYRVGHOGRFWRUDQGR

$QiOLVLV\HYDOXDFLyQGHULHVJRV
 (ODQiOLVLVGH ULHVJRVVHKD UHDOL]DGRFRPREDVHSDUD ODSURPRFLyQ\DFFHVRDHVWRV
UHFXUVRV 'H ORV ULHVJRV HYDOXDGRV KD\ IDFWRUHV LQWUtQVHFRV D HVWRV VLVWHPDV TXH GHEHQ VHU
HVWXGLDGRV HVSHFtILFDPHQWH HQWUH HOORV HO ULHVJR SRWHQFLDO QLYHO PHGLRDOWR GH TXH ODV
FXHYDVIXQFLRQHQFRPRWUDPSDVGHUDGyQ7DPELpQGHEHQWHQHUVHHQFXHQWDIDFWRUHVH[WHUQRV
QRFRQWURODEOHVFRPRODVDYHQLGDV
 /RVJUDQGHVVLVWHPDVVHFDUDFWHUL]DQSRUODVJUDQGHVDFXPXODFLRQHVGHEORTXHV(VWDV
HVWUXFWXUDV KDQ DFWXDGR FRPR WUDPSDV QDWXUDOHV FRQ DFXPXODFLRQHV GH UHVWRV yVHRV HQ
GLVWLQWDVFXHYDV
 8Q SXQWR TXH VH DSXQWD FRPR FUtWLFR \ TXH GHEHUtD VHxDOL]DUVH HV HO  VXPLGHUR R
VXPLGHURV GH PXFKDV GH HVWDV FXHYDV (VSHFLDOPHQWH HQ HO VLVWHPD GH Albarellos \ HQO 
Folón
 8Q IDFWRU LPSRUWDQWH D WHQHU HQ FXHQWD HV TXH OD SURSLD HVWUXFWXUD GH HVWDV FXHYDV
OLPLWD ODV DFWXDFLRQHV TXH SXHGHQ UHDOL]DUVH (V WtSLFR HQ PXFKDV FDYLGDGHV NiUVWLFDV HO
HIHFWXDU UHPRFLRQHV GH GHSyVLWRV SDUD LQFUHPHQWDU HO GLiPHWUR OLEUH HQ ORV SDVDMHV
FRQGXFWRV\DVtIDFLOLWDUHOWUiQVLWRGHYLVLWDQWHV(QODVFDYLGDGHVGHEORTXHVSUiFWLFDPHQWH
QRKD\GHSyVLWRV/RVVXHORVHVWiQFDUDFWHUL]DGRVSRUODDFXPXODFLyQGHFODVWRV\SHTXHxRV
EORTXHVTXHWLHQHQDIRUPDUQLYHOHVFRQWLQXRV\TXHQRVLHPSUHVHSRGUiQPRYHURUHWLUDUVR
SHQDGHGHVHVWDELOL]DUHOQLYHORHOFRQMXQWRGHODHVWUXFWXUD
 /D H[SORWDFLyQ GH ORV UHFXUVRV \ ODVPHGLGDV GH SUHYHQFLyQ DGRSWDGDV HQ HO DFFHVR
GHEHQVHU WDPELpQFRPSDWLEOHVFRQODSURWHFFLyQGHOPHGLR/DSURWHFFLyQGHODFXHYDSDVD
SRUODSURWHFFLyQGHVXHQWRUQR\GHODFXHQFDKLGURJUiILFDTXHXWLOL]DHOVLVWHPDVXEWHUUiQHR
FRPRYtDGHGUHQDMH

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
(VSHOHRJpQHVLVGHORVJUDQGHVVLVWHPDVHQJUDQLWRV
 (OHVWXGLRGH ORVJUDQGHVVLVWHPDVHQ URFDVSOXWyQLFDVGHPXHVWUDFyPR ORVSURFHVRV
SVHXGRNiUVWLFRV SUHVHQWHV HQ HVWDV OLWRORJtDV HVWiQ IXHUWHPHQWH FRQGLFLRQDGRV SRU OD
HVWUXFWXUDGHOPDFL]R\SRUODVGLVWLQWDVIDPLOLDVGHGLVFRQWLQXLGDGHVYHUWLFDOHV\KRUL]RQWDOHV
VXEKRUL]RQWDOHVSUHVHQWHV
 (VWRVHPXHVWUDHVSHFLDOPHQWHHQORVVLVWHPDVHVWUXFWXUDOHV/DSHUPHDELOLGDGGHODV
URFDVLQWDFWDVHVHQJHQHUDOPX\EDMD\SRUWDQWRHVGHHVSHUDUTXHVXFDSDFLGDGSDUDGUHQDU
HO DJXD VHD WDPELpQPX\EDMD6LQHPEDUJR VL OD URFDHVGLVFRQWLQXDFRPR UHVXOWDGRGH OD
H[LVWHQFLD GH GLYHUVRV WLSRV GH IDPLOLDV GH MXQWDV VX SHUPHDELOLGDG SXHGH VHU
FRQVLGHUDEOHPHQWHPD\RU GDGR TXH ODV GLVFRQWLQXLGDGHV DFWXDUiQ FRPR FDQDOHV SUHIHUHQWHV
GHOGUHQDMH
 $VtHQORVJUDQGHVVLVWHPDVODUHGGHGUHQDMHSUHIHUHQWHHVWiFRQVWLWXLGDSRUXQFDQDO
YDGRVRFDQDOHQURFDGHIOXMR~QLFRDGDSWDGRDIDPLOLDVGHMXQWDVVXEYHUWLFDOHVIXQFLRQDQGR
JHQHUDOPHQWH HQ UpJLPHQ WXUEXOHQWR LQFOXVR VXSHUFUtWLFR HQ DOJXQRV VLVWHPDV GyQGH OD
HURVLyQ KD GDGR OXJDU D LPSRUWDQWHV PHVRIRUPDV GH HURVLyQ FDxRQHV PDUPLWDV WHUUD]DV
URFRVDV PX\ FRQGLFLRQDGDV D OD HVWUXFWXUD VXE\DFHQWH SHUR WDPELpQ KD GHVDUUROODGR
FRQMXQWRVGHPLFURIRUPDVUHODFLRQDGDVFRQVXESURFHVRVHVSHFtILFRVscallopsflutes
 (O GHVDUUROOR GHPXFKRV GH HVWRV FDxRQHV VXEWHUUiQHRV SDUHFH UHODFLRQDGR FRQ XQD
SULPHUD HWDSD DpUHD FRQ FLUFXODFLyQ HQ FDQDO DELHUWR (O FRPLHQ]R UHDO GH OD HWDSD
HVSHOHROyJLFDGHOFDXFHVHSURGXFHOXHJRGHODFDtGDRGHVOL]DPLHQWRGHXQDPDVDGHEORTXHV
GHURFDTXHHQWLHUUDQDOFDxyQFDQDOHVWHFKDGRV
 (VWR SDUHFH SURGXFLU XQ FXUVR VXEWHUUiQHR VRPHWLGR D GRV WLSRV GH UHJtPHQHV
KLGUiXOLFRVPX\GLIHUHQWHV3RUXQODGRHQSHULRGRVGHHVWLDMHRPLHQWUDVVHKDOODHQFDUJDHO
FXUVRVHPDQWHQLHQHODFLUFXODFLyQYDGRVDDXQTXHSDUFLDOPHQWHFRQILQDGDPLHQWUDVTXHHQ
ORV SHULRGRV GH DYHQLGD HO VLVWHPD FDPELD D XQD FLUFXODFtyQ SVHXGRIUHiWLFD FRQ VHFFLyQ
KLGUiXOLFD OOHQD (VWR FRQOOHYD XQ FDPELR LPSRUWDQWH HQ OD GLVWULEXFLyQ GH ODV SUHVLRQHV \
YHORFLGDGGHOIOXMR\SRUVXSXHVWRHQORVPRGRVGHHURVLyQ
 $Vt FRPR ODV JUDQGHV PDUPLWDV SDUHFHQ UHODFLRQDGDV FRQ OD IDVH DpUHD GHO FDxyQ
PXFKDVGHODVPLFURIRUPDVGHHURVLyQpseudo-scallopsHWFSDUHFHQIRUPDVPDVPRGHUQDVR
DO PHQRV SRVWHULRUHV GHVDUUROODGDV HQ ODV VXSHUILFLHV YLVLEOHV GH EORTXHV FROJDGRV HQ HO
FDxyQ(QPXFKRVFDVRVVHWUDWDGHEORTXHVUHODWLYDPHQWHDQJXORVRVRDORVXPRFRQERUGHV
OLJHUDPHQWHUHGRQGHDGRV
 'HQWURGHHVWRVJUDQGHVVLVWHPDVHVWUXFWXUDOHVQRSDUHFHFODURTXHHQWRGRVORVFDVRV
ODFXHYDVHDFRQVHFXHQFLDGHOHQWHUUDPLHQWRGHXQFDxyQSUHH[LVWHQWH$VtSRUHMHPSORHQHO
FDVRGHO FolónFLHUWDVIRUPDVSDUHFHQVHxDODUODH[LVWHQFLDGHFRQGXFWRVRSURWRFRQGXFWRV
GHVDUUROODGRVSRUHOODYDGRGHPDWHULDOHVDIDYRUGHSODQRVSULQFLSDOHVGHGLVFRQWLQXLGDG/D
HYROXFLyQGHHVWRVSURWRFRQGXFWRVFXOPLQDUtDHQODIRUPDFLyQGHSDVDMHVLQFLVRVFRQSHUILOHV
key-holeJXLDGRVYHUWLFDOPHQWHSRUXQDMXQWDVXYHUWLFDO\KRUL]RQWDOPHQWHSRUODLQWHUVHFFLyQ
GHHVWD FRQ IDPLOLDVGH MXQWDVSODQDUHV VXEKRUL]RQWDOHVRFRQEDQGDVGHFL]DOOD DVRFLDGDVD
SODQRVGHIROLDFLyQFRQPLFURIUDFWXUDFLyQDVRFLDGDGHODHVWUXFWXUDGHODMDV(QHVWRVFDVRVORV
WUDPRV GH FRQGXFWR WLHQGHQ D VHU HOtSWLFRV \ HORQJDGRV WUDQVYHUVDOPHQWH DGDSWDGRV DO
EX]DPLHQWRGHHVDVEDQGDVGHFL]DOOD
 (Q JHQHUDO HVWDV FXHYDV \ FDxRQHV WLHQGHQ D SUHVHQWDU ]RQDOPHQWH WHUUD]DV URFRVDV
HOHYDGDV FRQ UHVSHFWR DO IRQGR GHO FDQDO \ TXH GDQ OXJDU D QLYHOHV R SDOHRQLYHOHV \ TXH
LQFOXVRWLHQGHQDWUD]DUFRQFLHUWDFRQWLQXLGDGHOFDQDOFROJDGRGHXQDRYDULDVHWDSDVHQOD
LQFLVLyQGHOFXUVRIOXYLDOUHVSHFWLYR
)LJXUD


*UDGDFLyQGHVHFFLRQHV\SURFHVRVSRUWLSRGHFXHYD


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
(VSHOHRJpQHVLVGHORVJUDQGHVVLVWHPDVHQJUDQLWRV
 (OHVWXGLRGH ORVJUDQGHVVLVWHPDVHQ URFDVSOXWyQLFDVGHPXHVWUDFyPR ORVSURFHVRV
SVHXGRNiUVWLFRV SUHVHQWHV HQ HVWDV OLWRORJtDV HVWiQ IXHUWHPHQWH FRQGLFLRQDGRV SRU OD
HVWUXFWXUDGHOPDFL]R\SRUODVGLVWLQWDVIDPLOLDVGHGLVFRQWLQXLGDGHVYHUWLFDOHV\KRUL]RQWDOHV
VXEKRUL]RQWDOHVSUHVHQWHV
 (VWRVHPXHVWUDHVSHFLDOPHQWHHQORVVLVWHPDVHVWUXFWXUDOHV/DSHUPHDELOLGDGGHODV
URFDVLQWDFWDVHVHQJHQHUDOPX\EDMD\SRUWDQWRHVGHHVSHUDUTXHVXFDSDFLGDGSDUDGUHQDU
HO DJXD VHD WDPELpQPX\EDMD6LQHPEDUJR VL OD URFDHVGLVFRQWLQXDFRPR UHVXOWDGRGH OD
H[LVWHQFLD GH GLYHUVRV WLSRV GH IDPLOLDV GH MXQWDV VX SHUPHDELOLGDG SXHGH VHU
FRQVLGHUDEOHPHQWHPD\RU GDGR TXH ODV GLVFRQWLQXLGDGHV DFWXDUiQ FRPR FDQDOHV SUHIHUHQWHV
GHOGUHQDMH
 $VtHQORVJUDQGHVVLVWHPDVODUHGGHGUHQDMHSUHIHUHQWHHVWiFRQVWLWXLGDSRUXQFDQDO
YDGRVRFDQDOHQURFDGHIOXMR~QLFRDGDSWDGRDIDPLOLDVGHMXQWDVVXEYHUWLFDOHVIXQFLRQDQGR
JHQHUDOPHQWH HQ UpJLPHQ WXUEXOHQWR LQFOXVR VXSHUFUtWLFR HQ DOJXQRV VLVWHPDV GyQGH OD
HURVLyQ KD GDGR OXJDU D LPSRUWDQWHV PHVRIRUPDV GH HURVLyQ FDxRQHV PDUPLWDV WHUUD]DV
URFRVDV PX\ FRQGLFLRQDGDV D OD HVWUXFWXUD VXE\DFHQWH SHUR WDPELpQ KD GHVDUUROODGR
FRQMXQWRVGHPLFURIRUPDVUHODFLRQDGDVFRQVXESURFHVRVHVSHFtILFRVscallopsflutes
 (O GHVDUUROOR GHPXFKRV GH HVWRV FDxRQHV VXEWHUUiQHRV SDUHFH UHODFLRQDGR FRQ XQD
SULPHUD HWDSD DpUHD FRQ FLUFXODFLyQ HQ FDQDO DELHUWR (O FRPLHQ]R UHDO GH OD HWDSD
HVSHOHROyJLFDGHOFDXFHVHSURGXFHOXHJRGHODFDtGDRGHVOL]DPLHQWRGHXQDPDVDGHEORTXHV
GHURFDTXHHQWLHUUDQDOFDxyQFDQDOHVWHFKDGRV
 (VWR SDUHFH SURGXFLU XQ FXUVR VXEWHUUiQHR VRPHWLGR D GRV WLSRV GH UHJtPHQHV
KLGUiXOLFRVPX\GLIHUHQWHV3RUXQODGRHQSHULRGRVGHHVWLDMHRPLHQWUDVVHKDOODHQFDUJDHO
FXUVRVHPDQWHQLHQHODFLUFXODFLyQYDGRVDDXQTXHSDUFLDOPHQWHFRQILQDGDPLHQWUDVTXHHQ
ORV SHULRGRV GH DYHQLGD HO VLVWHPD FDPELD D XQD FLUFXODFtyQ SVHXGRIUHiWLFD FRQ VHFFLyQ
KLGUiXOLFD OOHQD (VWR FRQOOHYD XQ FDPELR LPSRUWDQWH HQ OD GLVWULEXFLyQ GH ODV SUHVLRQHV \
YHORFLGDGGHOIOXMR\SRUVXSXHVWRHQORVPRGRVGHHURVLyQ
 $Vt FRPR ODV JUDQGHV PDUPLWDV SDUHFHQ UHODFLRQDGDV FRQ OD IDVH DpUHD GHO FDxyQ
PXFKDVGHODVPLFURIRUPDVGHHURVLyQpseudo-scallopsHWFSDUHFHQIRUPDVPDVPRGHUQDVR
DO PHQRV SRVWHULRUHV GHVDUUROODGDV HQ ODV VXSHUILFLHV YLVLEOHV GH EORTXHV FROJDGRV HQ HO
FDxyQ(QPXFKRVFDVRVVHWUDWDGHEORTXHVUHODWLYDPHQWHDQJXORVRVRDORVXPRFRQERUGHV
OLJHUDPHQWHUHGRQGHDGRV
 'HQWURGHHVWRVJUDQGHVVLVWHPDVHVWUXFWXUDOHVQRSDUHFHFODURTXHHQWRGRVORVFDVRV
ODFXHYDVHDFRQVHFXHQFLDGHOHQWHUUDPLHQWRGHXQFDxyQSUHH[LVWHQWH$VtSRUHMHPSORHQHO
FDVRGHO FolónFLHUWDVIRUPDVSDUHFHQVHxDODUODH[LVWHQFLDGHFRQGXFWRVRSURWRFRQGXFWRV
GHVDUUROODGRVSRUHOODYDGRGHPDWHULDOHVDIDYRUGHSODQRVSULQFLSDOHVGHGLVFRQWLQXLGDG/D
HYROXFLyQGHHVWRVSURWRFRQGXFWRVFXOPLQDUtDHQODIRUPDFLyQGHSDVDMHVLQFLVRVFRQSHUILOHV
key-holeJXLDGRVYHUWLFDOPHQWHSRUXQDMXQWDVXYHUWLFDO\KRUL]RQWDOPHQWHSRUODLQWHUVHFFLyQ
GHHVWD FRQ IDPLOLDVGH MXQWDVSODQDUHV VXEKRUL]RQWDOHVRFRQEDQGDVGHFL]DOOD DVRFLDGDVD
SODQRVGHIROLDFLyQFRQPLFURIUDFWXUDFLyQDVRFLDGDGHODHVWUXFWXUDGHODMDV(QHVWRVFDVRVORV
WUDPRV GH FRQGXFWR WLHQGHQ D VHU HOtSWLFRV \ HORQJDGRV WUDQVYHUVDOPHQWH DGDSWDGRV DO
EX]DPLHQWRGHHVDVEDQGDVGHFL]DOOD
 (Q JHQHUDO HVWDV FXHYDV \ FDxRQHV WLHQGHQ D SUHVHQWDU ]RQDOPHQWH WHUUD]DV URFRVDV
HOHYDGDV FRQ UHVSHFWR DO IRQGR GHO FDQDO \ TXH GDQ OXJDU D QLYHOHV R SDOHRQLYHOHV \ TXH
LQFOXVRWLHQGHQDWUD]DUFRQFLHUWDFRQWLQXLGDGHOFDQDOFROJDGRGHXQDRYDULDVHWDSDVHQOD
LQFLVLyQGHOFXUVRIOXYLDOUHVSHFWLYR
)LJXUD


*UDGDFLyQGHVHFFLRQHV\SURFHVRVSRUWLSRGHFXHYD


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 /DHYROXFLyQGHHVWRVFDxRQHVVXEWHUUiQHRVSDUHFHUHODFLRQDGDFRQGHVOL]DPLHQWRV\
FRODSVRVSDUFLDOHVRORFDOHV6HKDHYLGHQFLDGRODH[LVWHQFLDGHJUDQGHVIRUPDVGHHURVLyQFRQ
GHVSOD]DPLHQWRVSDUFLDOHVRFRODSVDGDVKDFLDHOYDFLRGHOFDxyQVROLFLWDGDVDFRPSUHVLyQ\
DFRUWHSRUODVJUDQGHVPDVDVGHEORTXHVTXHVHDSR\DQVREUHHOODV
 2WURGHORVJUDQGHVWLSRVGHFXHYDVVRQORVUtRVGHEORTXHV/RVHMHPSORVHVWXGLDGRV
HQ*DOLFLDPXHVWUDQJUDQGHVPRYLPLHQWRVGHURFDSUHVXPLEOHPHQWHFDtGDVRGHVOL]DPLHQWRV
HQPDVDSRVLEOHPHQWHHQXQ~QLFRHYHQWRGHJUDQHQHUJtD(VWRQRTXLWDTXHSXHGDQKDEHU
FRQFXUULGRGLVWLQWRVIDFWRUHVGHVHVWDELOL]DGRUHVFRPRSXHGHQVHUORVPRYLPLHQWRVGHELGRVD
ODSUHVLyQKLGURVWiWLFDGHDJXDHQMXQWDVWUDQVWHQVLRQDOHVRVREUHHOSODQRGHURWXUDTXHKDUtDQ
IORWDU ORV EORTXHV GXUDQWH ODV IDVHV GH FUHFLGD HPSXMiQGRORV DO IRQGR GHO FDQDO DXQTXH
FXDQWLWDWLYDPHQWH SDUHFH WUDWDUVH GH FDVRV DLVODGRV$XQTXH ODJpQHVLV GH HVWRV VLVWHPDV VH
UHODFLRQDFRQXQHYHQWRTXHSDUHFHLQGXFLUXQJUDQPRYLPLHQWRHQPDVDVHKDQDSUHFLDGR
PRYLPLHQWRV SRVWJHQpWLFRV WDQWR HQ ORV HVFDUSHV DVRFLDGRV FRPR HQ ODV DFXPXODFLRQHV GH
EORTXHVTXHFRQILJXUDQORVSURSLRVUtRVGHEORTXHV(VWDVRWUDVIDVHVGHPRYLPLHQWRVVHUtDQ
GHELGDV D UHDMXVWHV R D UHFRORFDFLyQ GH ODV PDVDV GH EORTXHV R WDO YH] GHELGDV D QXHYRV
HYHQWRVWRUUHQFLDOHVGHHQHUJtDSUHVXPLEOHPHQWHPiVPRGHUDGD
 7DPELpQVHKDQUHYLVDGRFDVRVFRPRBoda GrottorFX\DJpQHVLVVHKDLGHQWLILFDGRHQ
OD OLWHUDWXUDFRPRYLQFXODGDFRQHYHQWRVVLVPRWHFWyQLFRVGHJUDQHQHUJtDSHURTXHSRGUtDQ
H[SOLFDUVHGHQWURGH ORVSURFHVRVVXEJODFLDUHVTXHDIHFWDUtDQD OD]RQDGHOPDFL]RGyQGHVH
VLW~DODFDYLGDG
 'H ORV UtRV GH EORTXHV HVWXGLDGRV OD PD\RUtD GH ORV VLVWHPDV SDUHFHQ DVRFLDGRV D
FXUVRVVXEWHUUiQHRVGHEDMDHQHUJtDGyQGHQRVHSURGXFHQIRUPDVGHHURVLyQQLHQHOFDQDO
QLHQORVEORTXHVTXHORFXEUHQ6LQHPEDUJRFRPRFDVRUHOHYDQWHVHKDHVWXGLDGRHOVLVWHPD
GHA Trapa(VWHVLVWHPDKDHQWHUUDGRXQFDQDOURFRVRDQWLJXRTXHSUHVHQWDEDVXSHUILFLHV\
IRUPDVGHHURVLyQGHSHTXHxDHQWLGDGHQWRGRVXUHFRUULGRHLQFOXVLYHSDUHFHKDEHUHQWHUUDGR
XQWUDPRGHFXUVRTXHSUHVHQWDXQDSHTXHxDFDVFDGDHQFDMDGDORFDOPHQWHDIDYRUGHXQSODQR
GH IDOODVXEYHUWLFDO/DV IRUPDVGHHURVLyQGLVWULEXLGDVD OR ODUJRGHO VLVWHPDHVSHOHROyJLFR
SDUHFHQ UHIHUHQFLDU SDOHRQLYHOHV \ WUDPRV GHO FXUVR SULPLJHQLR \ TXH KDEUtDQ TXHGDGR
DLVODGDVHQXQRVFDVRVWUDVODIRUPDFLyQGHOUtRGHEORTXHVRELHQTXHKDEUtDQVLGRGHVWUXLGRV
SRU DYDODQFKDV SRVWHULRUHV GH EORTXHV $OJXQRV PRYLPLHQWRV VHFXQGDULRV HQ OD PDVD GH
EORTXHVSDUHFHQUHODFLRQDUVHFRQURWXUDVHQFRWDGHFDQDOGHELGDVDOUHDMXVWHGHODPDVDGH
EORTXHV TXH QR IRU]RVDPDQUWH LPSOLFDUtDQ PRYLPLHQWR VLQR XQD DFRPRGDFLyQ DO HVSDFLR
GLVSRQLEOHHQHOLQWHULRUGHODFXHYDGHODFRODGDGHEORTXHVLQFOX\HQGRDYHFHVODURWXUDGH
ORVEORTXHVGHVSOD]DGRV
 6HxDODU TXH QR WRGDV ODV IRUPDV GH HURVLyQ VRQ DQWLJXDV H[LVWLHQGR FRQMXQWRV GH
IRUPDVTXHDIHFWDQDORVEORTXHVFDtGRV(VWDVIRUPDVWDQWRODVSULPLJHQLDVFRPRODVGHQHR
IRUPDFLyQFRQWUDVWDQFRQORVFRQMXQWRVGHHVSHOHRWHPDVTXHVHVXSHUSRQHQDHOODVLQFOXVRHQ
HO FDQDO DKRUD DFWLYR /DV GDWDFLRQHV UHDOL]DGDV SHUPLWHQ GHILQLU DSUR[LPDGDPHQWH OD
HYROXFLyQ GHO FDQDO GHPRVWUDQGR OD H[LVWHQFLD GH XQ FXUVR FRQ XQD FLHUWD FDSDFLGDG GH
PLJUDFLyQ ODWHUDO R FDPELRV GH UHFRUULGR OR TXH MXVWLILFD TXH VH VXSHUSRQJDQ D IRUPDV
HURVLYDV pot-hole FRUUHVSRQGLHQWHV D HWDSDV HURVLYDV SUHYLDV GH DOWD HQHUJtD FRQRWUDV GH
FHVHRDWHQXDFLyQHQ ODFLUFXODFLyQGHODJXDGXUDQWH ODVTXHSUHGRPLQDUi OD VHGLPHQWDFLyQ
\R OD DFWLYLGDG ELROyJLFD FRQFUHWDGD HQ HO GHVDUUROOR GH HVSHOHRWHPDV HQ HVSHFLDO GH
SLJRWLWD/DVXFHVLyQGHHWDSDVGHFHVHUHDFWLYDFLyQGHOFDQDOHVFRKHUHQWHFRQ ORVHYHQWRV
FOLPiWLFRV GHGXFLGRV GH ORV UHJLVWURV SDOHRFOLPiWLFRV GLVSRQLEOHV 7DPELpQ VHUtD SRVLEOH
UHODFLRQDUODV FRQ OD REWXUDFLyQ GHO FDQDO TXH REOLJDUtD D GUHQDU HO VLVWHPD VXEWHUUiQHR SRU
RWUDVYtDVVLHQGRODFRQVHFXHQFLDGHODEDQGRQRGHOFDQDO\ODIRUPDFLyQGHHVSHOHRWHPDVHQ
ODVSDUWHVGHHVWHWHPSRUDOPHQWHLQDFWLYDV


0RGHODGRGHOPLFURFOLPDGHYDULRVVLVWHPDVHQJUDQLWRV
0RGHODGRHLGHQWLILFDFLyQGHVLVWHPDV
 /RVLQWHQWRVGHH[SORWDUPRGHORVEODQFRVFOiVLFRVEDVDGRVHQODHFXDFLyQGH)RXULHU
GH FRQGXFFLyQ GH FDORU HQ VyOLGRV VHPLLQILQLWRV KD GHPRVWUDGR TXH HVWDV FXHYDV VH
FRPSRUWDQ FRPR VLVWHPDV QR OLQHDOHV DXQTXH ORFDOPHQWH SXHGH HVWLPDUVH VX GLQiPLFD
PHGLDQWHWpFQLFDVOLQHDOHV
 6H KD RSWDGR SRU WUDWDU ODV FXHYDV FRPR VLVWHPDV QR OLQHDOHV SURFHGLHQGR D VX
PRGHODGRPHGLDQWH HVWUDWHJLDV GH LGHQWLILFDFLyQ GH VLVWHPDV IRFDOL]DGD HQ HO XVR GH UHGHV
QXHURQDOHV DUWLILFLDOHV SRU FXDQWR VH KDQ PRVWUDGR FRPR XQ PpWRGR YHUViWLO SDUD DWHQGHU
FXDOTXLHUD GH ODV YDULDQWHV GHO SUREOHPDPRGHOR FRQVLGHUDGR 'HVWDFDU HVSHFLDOPHQWH ODV
UHGHV)*11IUHQWHDODV0/3\TXHKDQSHUPLWLGRIOH[LELOL]DUORVHQVD\RVGHPRGHORVFRQ
GLVWLQWDVSURIXQGLGDGHVGHPHPRULDGHHVWDGR\HVWtPXOR
 (OSXQWRFODYHHQODLGHQWLILFDFLyQFRQQHXURPRGHORVHVHODMXVWHGHSDUiPHWURV(VWH
DMXVWHHVXQSUREOHPDGHRSWLPL]DFLyQHQPXFKRVFDVRVPXOWLREMHWLYRFRQUHVWULFFLRQHVTXH
FRQOOHYDQXQPDOFRQGLFLRQDPLHQWRGHOSUREOHPD
 3DUDVXUHVROXFLyQVHKDQLPSOHPHQWDGRDOJRULWPRVJHQpWLFRVGHEDVHELQDULD6*$\
DOJRULWPRV FRQ FRGLILFDFLyQ HQ YDULDEOH UHDO *(6$ $PEDV HVWUDWHJLDV KDQ IXQFLRQDGR
FRUUHFWDPHQWHSDUDSUREOHPDVFRQXQ~QLFRREMHWLYR\KDQIXQFLRQDGRUHODWLYDPHQWHELHQFRQ
SUREOHPDV PXOWLREMHWLYR WUDQVIRUPDGRV HQ SUREOHPDV HVFDODUHV PHGLDQWH OD DSOLFDFLyQ GH
HVWUDWHJLDV GH DJUHJDFLyQ(VWD WUDQVIRUPDFLyQ QR GD EXHQ HO UHVXOWDGR DQWH SUREOHPDVPDO
FRQGLFLRQDGRVFRPSRQHQWHVGHHUURUFRQUHFRUULGRVRVHQVLELOLGDGPX\GLIHUHQWHV(QWRWDO
VHKDQHQVD\DGRHLPSOHPHQWDGRKDVWDHVWUDWHJLDVGHDJUHJDFLyQGLIHUHQWH$JUHJDFLyQGH
7FKHY\FKHY SRQGHUDFLyQ SRU VXPD GH DJUHJDGRV HQIRTXH SRU LQWHUVHFFLyQ GH OtPLWHV
DJUHJDFLyQ SRQGHUDGD GH SHVRV DOHDWRULRV DJUHJDFLyQ GLĔDPLFD '2$0 \ DJUHJDFLyQ
VHQRLGDO/DSULQFLSDOGLILFXOWDGHQHOXVRGHHVWDVHVWUDWHJLDVIXHODFDOLEUDFLyQGHORVSHVRV
TXH GHWHUPLQDQ OD IXQFLyQ DJUHJDGD D RSWLPL]DU /RV UHVXOWDGRV KDQ HVWDGR PX\
FRQGLFLRQDGRVHQDOJXQRVFDVRVSRUORVSHVRVVHOHFFLRQDGRV
 3DUD VROYHQWDU HVWRV SUREOHPDV VH KDQ XVDGR DOJRULWPRV 02302*(6$ TXH
PDQLSXODQ GLUHFWDPHQWH ORV IUHQWHV GH 3DUHWR HQ EXVFD GH XQD VROXFLyQ R FRQMXQWR GH
VROXFLRQHVySWLPDV(QSDUWLFXODUVHKDXVDGRHODOJRULWPR16*$,,TXHDXQTXHKDH[LJLGR
HOHYDGRVWLHPSRVGHFRPSXWDFLyQKDSHUPLWLGRHODERUDUPRGHORVFRPSOHMRV\VLQWpWLFRVFRQ
XQDPD\RUSUHFLVLyQTXHORVREWHQLGRVSRUDJUHJDFLyQGHIXQFLRQHV
 6HKDQSODQWHDGR WUHV WLSRVGHPRGHORV GLQiPLFRV0RGHORV GHILQLGRVSRU HO HVWDGR
JOREDOPRGHORVGHSHQGLHQWHVGHODSURIXQGLGDGx\PRGHORVUHFXUVLYRVQRGHSHQGLHQWHVGH
ODSURIXQGLGDGSHURGyQGHODGLQiPLFDGHFDGDHVWDFLyQHVGHSHQGLHQWHGHODGLQiPLFDGHOD
HVWDFLyQSUHFHGHQWHJDOHUtDVOLQHDOHVRVXSUD\DFHQWHVHFFLRQHVYHUWLFDOHV
 (VWRVPRGHORVWLHQHQVXVYHQWDMDVHLQFRQYHQLHQWHV/RVPRGHORVGHILQLGRVHQEDVHD
XQ HVWDGR JOREDO VRQ PRGHORV SHVDGRV TXH UHTXLHUHQ ODUJRV WLHPSRV GH FRPSXWDFLyQ ORV
PRGHORVGHSHQGLHQWHVGHODSURIXQGLGDGSHUPLWHQUHDOL]DUDQiOLVLVGHDWHQXDFLyQSURIXQGLGDG
SHUR HO UHVXOWDGR HV GHSHQGLHQWH GH OD SUHFLVLyQ WRSRJUiILFD ORV PRGHORV UHFXUVLYRV R HQ
FDVFDGD QRGHSHQGHQ GH OD SUHFLVLyQ WRSRJUiILFD SHUR HO HUURU VH DFXPXOD \ SURSDJD HQWUH
HVWDFLRQHVGXUDQWHODSURSLDSURSDJDFLyQGHODVRQGDVWpUPLFDVDORODUJRGHOVLVWHPD
 (QFXDOTXLHUDGHHVWRVPRGHORVHOPD\RUSUREOHPDKDVLGRVROYHQWDUODGLVFRQWLQXLGDG
GH ODV VHULHV VHULHV URWDV GH IRUPD TXH ORV FRQMXQWRV GH HQWUHQDPLHQWR \ WHVW SHUPLWLHUDQ
VLPXODFLRQHVUD]RQDEOHV

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
 /DHYROXFLyQGHHVWRVFDxRQHVVXEWHUUiQHRVSDUHFHUHODFLRQDGDFRQGHVOL]DPLHQWRV\
FRODSVRVSDUFLDOHVRORFDOHV6HKDHYLGHQFLDGRODH[LVWHQFLDGHJUDQGHVIRUPDVGHHURVLyQFRQ
GHVSOD]DPLHQWRVSDUFLDOHVRFRODSVDGDVKDFLDHOYDFLRGHOFDxyQVROLFLWDGDVDFRPSUHVLyQ\
DFRUWHSRUODVJUDQGHVPDVDVGHEORTXHVTXHVHDSR\DQVREUHHOODV
 2WURGHORVJUDQGHVWLSRVGHFXHYDVVRQORVUtRVGHEORTXHV/RVHMHPSORVHVWXGLDGRV
HQ*DOLFLDPXHVWUDQJUDQGHVPRYLPLHQWRVGHURFDSUHVXPLEOHPHQWHFDtGDVRGHVOL]DPLHQWRV
HQPDVDSRVLEOHPHQWHHQXQ~QLFRHYHQWRGHJUDQHQHUJtD(VWRQRTXLWDTXHSXHGDQKDEHU
FRQFXUULGRGLVWLQWRVIDFWRUHVGHVHVWDELOL]DGRUHVFRPRSXHGHQVHUORVPRYLPLHQWRVGHELGRVD
ODSUHVLyQKLGURVWiWLFDGHDJXDHQMXQWDVWUDQVWHQVLRQDOHVRVREUHHOSODQRGHURWXUDTXHKDUtDQ
IORWDU ORV EORTXHV GXUDQWH ODV IDVHV GH FUHFLGD HPSXMiQGRORV DO IRQGR GHO FDQDO DXQTXH
FXDQWLWDWLYDPHQWH SDUHFH WUDWDUVH GH FDVRV DLVODGRV$XQTXH ODJpQHVLV GH HVWRV VLVWHPDV VH
UHODFLRQDFRQXQHYHQWRTXHSDUHFHLQGXFLUXQJUDQPRYLPLHQWRHQPDVDVHKDQDSUHFLDGR
PRYLPLHQWRV SRVWJHQpWLFRV WDQWR HQ ORV HVFDUSHV DVRFLDGRV FRPR HQ ODV DFXPXODFLRQHV GH
EORTXHVTXHFRQILJXUDQORVSURSLRVUtRVGHEORTXHV(VWDVRWUDVIDVHVGHPRYLPLHQWRVVHUtDQ
GHELGDV D UHDMXVWHV R D UHFRORFDFLyQ GH ODV PDVDV GH EORTXHV R WDO YH] GHELGDV D QXHYRV
HYHQWRVWRUUHQFLDOHVGHHQHUJtDSUHVXPLEOHPHQWHPiVPRGHUDGD
 7DPELpQVHKDQUHYLVDGRFDVRVFRPRBoda GrottorFX\DJpQHVLVVHKDLGHQWLILFDGRHQ
OD OLWHUDWXUDFRPRYLQFXODGDFRQHYHQWRVVLVPRWHFWyQLFRVGHJUDQHQHUJtDSHURTXHSRGUtDQ
H[SOLFDUVHGHQWURGH ORVSURFHVRVVXEJODFLDUHVTXHDIHFWDUtDQD OD]RQDGHOPDFL]RGyQGHVH
VLW~DODFDYLGDG
 'H ORV UtRV GH EORTXHV HVWXGLDGRV OD PD\RUtD GH ORV VLVWHPDV SDUHFHQ DVRFLDGRV D
FXUVRVVXEWHUUiQHRVGHEDMDHQHUJtDGyQGHQRVHSURGXFHQIRUPDVGHHURVLyQQLHQHOFDQDO
QLHQORVEORTXHVTXHORFXEUHQ6LQHPEDUJRFRPRFDVRUHOHYDQWHVHKDHVWXGLDGRHOVLVWHPD
GHA Trapa(VWHVLVWHPDKDHQWHUUDGRXQFDQDOURFRVRDQWLJXRTXHSUHVHQWDEDVXSHUILFLHV\
IRUPDVGHHURVLyQGHSHTXHxDHQWLGDGHQWRGRVXUHFRUULGRHLQFOXVLYHSDUHFHKDEHUHQWHUUDGR
XQWUDPRGHFXUVRTXHSUHVHQWDXQDSHTXHxDFDVFDGDHQFDMDGDORFDOPHQWHDIDYRUGHXQSODQR
GH IDOODVXEYHUWLFDO/DV IRUPDVGHHURVLyQGLVWULEXLGDVD OR ODUJRGHO VLVWHPDHVSHOHROyJLFR
SDUHFHQ UHIHUHQFLDU SDOHRQLYHOHV \ WUDPRV GHO FXUVR SULPLJHQLR \ TXH KDEUtDQ TXHGDGR
DLVODGDVHQXQRVFDVRVWUDVODIRUPDFLyQGHOUtRGHEORTXHVRELHQTXHKDEUtDQVLGRGHVWUXLGRV
SRU DYDODQFKDV SRVWHULRUHV GH EORTXHV $OJXQRV PRYLPLHQWRV VHFXQGDULRV HQ OD PDVD GH
EORTXHVSDUHFHQUHODFLRQDUVHFRQURWXUDVHQFRWDGHFDQDOGHELGDVDOUHDMXVWHGHODPDVDGH
EORTXHV TXH QR IRU]RVDPDQUWH LPSOLFDUtDQ PRYLPLHQWR VLQR XQD DFRPRGDFLyQ DO HVSDFLR
GLVSRQLEOHHQHOLQWHULRUGHODFXHYDGHODFRODGDGHEORTXHVLQFOX\HQGRDYHFHVODURWXUDGH
ORVEORTXHVGHVSOD]DGRV
 6HxDODU TXH QR WRGDV ODV IRUPDV GH HURVLyQ VRQ DQWLJXDV H[LVWLHQGR FRQMXQWRV GH
IRUPDVTXHDIHFWDQDORVEORTXHVFDtGRV(VWDVIRUPDVWDQWRODVSULPLJHQLDVFRPRODVGHQHR
IRUPDFLyQFRQWUDVWDQFRQORVFRQMXQWRVGHHVSHOHRWHPDVTXHVHVXSHUSRQHQDHOODVLQFOXVRHQ
HO FDQDO DKRUD DFWLYR /DV GDWDFLRQHV UHDOL]DGDV SHUPLWHQ GHILQLU DSUR[LPDGDPHQWH OD
HYROXFLyQ GHO FDQDO GHPRVWUDQGR OD H[LVWHQFLD GH XQ FXUVR FRQ XQD FLHUWD FDSDFLGDG GH
PLJUDFLyQ ODWHUDO R FDPELRV GH UHFRUULGR OR TXH MXVWLILFD TXH VH VXSHUSRQJDQ D IRUPDV
HURVLYDV pot-hole FRUUHVSRQGLHQWHV D HWDSDV HURVLYDV SUHYLDV GH DOWD HQHUJtD FRQRWUDV GH
FHVHRDWHQXDFLyQHQ ODFLUFXODFLyQGHODJXDGXUDQWH ODVTXHSUHGRPLQDUi OD VHGLPHQWDFLyQ
\R OD DFWLYLGDG ELROyJLFD FRQFUHWDGD HQ HO GHVDUUROOR GH HVSHOHRWHPDV HQ HVSHFLDO GH
SLJRWLWD/DVXFHVLyQGHHWDSDVGHFHVHUHDFWLYDFLyQGHOFDQDOHVFRKHUHQWHFRQ ORVHYHQWRV
FOLPiWLFRV GHGXFLGRV GH ORV UHJLVWURV SDOHRFOLPiWLFRV GLVSRQLEOHV 7DPELpQ VHUtD SRVLEOH
UHODFLRQDUODV FRQ OD REWXUDFLyQ GHO FDQDO TXH REOLJDUtD D GUHQDU HO VLVWHPD VXEWHUUiQHR SRU
RWUDVYtDVVLHQGRODFRQVHFXHQFLDGHODEDQGRQRGHOFDQDO\ODIRUPDFLyQGHHVSHOHRWHPDVHQ
ODVSDUWHVGHHVWHWHPSRUDOPHQWHLQDFWLYDV


0RGHODGRGHOPLFURFOLPDGHYDULRVVLVWHPDVHQJUDQLWRV
0RGHODGRHLGHQWLILFDFLyQGHVLVWHPDV
 /RVLQWHQWRVGHH[SORWDUPRGHORVEODQFRVFOiVLFRVEDVDGRVHQODHFXDFLyQGH)RXULHU
GH FRQGXFFLyQ GH FDORU HQ VyOLGRV VHPLLQILQLWRV KD GHPRVWUDGR TXH HVWDV FXHYDV VH
FRPSRUWDQ FRPR VLVWHPDV QR OLQHDOHV DXQTXH ORFDOPHQWH SXHGH HVWLPDUVH VX GLQiPLFD
PHGLDQWHWpFQLFDVOLQHDOHV
 6H KD RSWDGR SRU WUDWDU ODV FXHYDV FRPR VLVWHPDV QR OLQHDOHV SURFHGLHQGR D VX
PRGHODGRPHGLDQWH HVWUDWHJLDV GH LGHQWLILFDFLyQ GH VLVWHPDV IRFDOL]DGD HQ HO XVR GH UHGHV
QXHURQDOHV DUWLILFLDOHV SRU FXDQWR VH KDQ PRVWUDGR FRPR XQ PpWRGR YHUViWLO SDUD DWHQGHU
FXDOTXLHUD GH ODV YDULDQWHV GHO SUREOHPDPRGHOR FRQVLGHUDGR 'HVWDFDU HVSHFLDOPHQWH ODV
UHGHV)*11IUHQWHDODV0/3\TXHKDQSHUPLWLGRIOH[LELOL]DUORVHQVD\RVGHPRGHORVFRQ
GLVWLQWDVSURIXQGLGDGHVGHPHPRULDGHHVWDGR\HVWtPXOR
 (OSXQWRFODYHHQODLGHQWLILFDFLyQFRQQHXURPRGHORVHVHODMXVWHGHSDUiPHWURV(VWH
DMXVWHHVXQSUREOHPDGHRSWLPL]DFLyQHQPXFKRVFDVRVPXOWLREMHWLYRFRQUHVWULFFLRQHVTXH
FRQOOHYDQXQPDOFRQGLFLRQDPLHQWRGHOSUREOHPD
 3DUDVXUHVROXFLyQVHKDQLPSOHPHQWDGRDOJRULWPRVJHQpWLFRVGHEDVHELQDULD6*$\
DOJRULWPRV FRQ FRGLILFDFLyQ HQ YDULDEOH UHDO *(6$ $PEDV HVWUDWHJLDV KDQ IXQFLRQDGR
FRUUHFWDPHQWHSDUDSUREOHPDVFRQXQ~QLFRREMHWLYR\KDQIXQFLRQDGRUHODWLYDPHQWHELHQFRQ
SUREOHPDV PXOWLREMHWLYR WUDQVIRUPDGRV HQ SUREOHPDV HVFDODUHV PHGLDQWH OD DSOLFDFLyQ GH
HVWUDWHJLDV GH DJUHJDFLyQ(VWD WUDQVIRUPDFLyQ QR GD EXHQ HO UHVXOWDGR DQWH SUREOHPDVPDO
FRQGLFLRQDGRVFRPSRQHQWHVGHHUURUFRQUHFRUULGRVRVHQVLELOLGDGPX\GLIHUHQWHV(QWRWDO
VHKDQHQVD\DGRHLPSOHPHQWDGRKDVWDHVWUDWHJLDVGHDJUHJDFLyQGLIHUHQWH$JUHJDFLyQGH
7FKHY\FKHY SRQGHUDFLyQ SRU VXPD GH DJUHJDGRV HQIRTXH SRU LQWHUVHFFLyQ GH OtPLWHV
DJUHJDFLyQ SRQGHUDGD GH SHVRV DOHDWRULRV DJUHJDFLyQ GLĔDPLFD '2$0 \ DJUHJDFLyQ
VHQRLGDO/DSULQFLSDOGLILFXOWDGHQHOXVRGHHVWDVHVWUDWHJLDVIXHODFDOLEUDFLyQGHORVSHVRV
TXH GHWHUPLQDQ OD IXQFLyQ DJUHJDGD D RSWLPL]DU /RV UHVXOWDGRV KDQ HVWDGR PX\
FRQGLFLRQDGRVHQDOJXQRVFDVRVSRUORVSHVRVVHOHFFLRQDGRV
 3DUD VROYHQWDU HVWRV SUREOHPDV VH KDQ XVDGR DOJRULWPRV 02302*(6$ TXH
PDQLSXODQ GLUHFWDPHQWH ORV IUHQWHV GH 3DUHWR HQ EXVFD GH XQD VROXFLyQ R FRQMXQWR GH
VROXFLRQHVySWLPDV(QSDUWLFXODUVHKDXVDGRHODOJRULWPR16*$,,TXHDXQTXHKDH[LJLGR
HOHYDGRVWLHPSRVGHFRPSXWDFLyQKDSHUPLWLGRHODERUDUPRGHORVFRPSOHMRV\VLQWpWLFRVFRQ
XQDPD\RUSUHFLVLyQTXHORVREWHQLGRVSRUDJUHJDFLyQGHIXQFLRQHV
 6HKDQSODQWHDGR WUHV WLSRVGHPRGHORV GLQiPLFRV0RGHORV GHILQLGRVSRU HO HVWDGR
JOREDOPRGHORVGHSHQGLHQWHVGHODSURIXQGLGDGx\PRGHORVUHFXUVLYRVQRGHSHQGLHQWHVGH
ODSURIXQGLGDGSHURGyQGHODGLQiPLFDGHFDGDHVWDFLyQHVGHSHQGLHQWHGHODGLQiPLFDGHOD
HVWDFLyQSUHFHGHQWHJDOHUtDVOLQHDOHVRVXSUD\DFHQWHVHFFLRQHVYHUWLFDOHV
 (VWRVPRGHORVWLHQHQVXVYHQWDMDVHLQFRQYHQLHQWHV/RVPRGHORVGHILQLGRVHQEDVHD
XQ HVWDGR JOREDO VRQ PRGHORV SHVDGRV TXH UHTXLHUHQ ODUJRV WLHPSRV GH FRPSXWDFLyQ ORV
PRGHORVGHSHQGLHQWHVGHODSURIXQGLGDGSHUPLWHQUHDOL]DUDQiOLVLVGHDWHQXDFLyQSURIXQGLGDG
SHUR HO UHVXOWDGR HV GHSHQGLHQWH GH OD SUHFLVLyQ WRSRJUiILFD ORV PRGHORV UHFXUVLYRV R HQ
FDVFDGD QRGHSHQGHQ GH OD SUHFLVLyQ WRSRJUiILFD SHUR HO HUURU VH DFXPXOD \ SURSDJD HQWUH
HVWDFLRQHVGXUDQWHODSURSLDSURSDJDFLyQGHODVRQGDVWpUPLFDVDORODUJRGHOVLVWHPD
 (QFXDOTXLHUDGHHVWRVPRGHORVHOPD\RUSUREOHPDKDVLGRVROYHQWDUODGLVFRQWLQXLGDG
GH ODV VHULHV VHULHV URWDV GH IRUPD TXH ORV FRQMXQWRV GH HQWUHQDPLHQWR \ WHVW SHUPLWLHUDQ
VLPXODFLRQHVUD]RQDEOHV

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'LQiPLFDWpUPLFD
 /D DWHQXDFLyQ GH ODV RVFLODFLRQHV WpUPLFDV H[WHULRUHV DXPHQWDFRQ OD SURIXQGLGDG R
GLVWDQFLDDODERFD$VtFXDQWRPiVDOHMDGRGHODVXSHUILFLHPD\RUHVWDELOLGDGWpUPLFDHVWR
HVPHQRUDPSOLWXGGHRVFLODFLyQWpUPLFDHQHOWLHPSR/DDPSOLWXGGHODRVFLODFLyQSRUQLYHO
R SDOHRQLYHO GH FXHYD VH UHGXFH FRQ OD SURIXQGLGDG SHUR VXV YDORUHV VRQPD\RUHV TXH ORV
VHxDODGRVSDUDODVFXHYDVNiUVWLFDVSRUGLVWLQWRVDXWRUHV
 (Q OD HVFDOD WHPSRUDO GtD WHPSHUDWXUD PHGLD GLDULD ODV HVWDFLRQHV PXHVWUDQ XQ
DFRSODPLHQWRHQIDVHFRQODVVHULHVH[WHULRUHVGHUHIHUHQFLDDGHPiVFRQXQDIDVHPHGLDSRU
HVFDODDUPyQLFDPX\EDMD/DVPHMRUHVFRUUHODFLRQHVVHKDQREWHQLGRHQWUHODVWHPSHUDWXUDV
VXSHUILFLDOHV \ ODV VXEWHUUiQHDV DXQTXH HQ WRGRV ORV FDVRV KD VLGR SRVLEOH HVWDEOHFHU XQD
FRUUHODFLyQFRQODWHPSHUDWXUDGHODLUHH[WHULRU
 )DVHV EDMDV SUy[LPDV D FHUR PXHVWUDQ TXH ORV SURFHVRV VRQ VtQFURQRV \ TXH ORV
SURFHVRVSULQFLSDOHVGHLQWHUFDPELRGHPDVDHQHUJtDHQWUHODFXHYD\HOH[WHULRUVHSURGXFHQD
QLYHO GH GtD (VWR VH KD FRPSUREDGR HIHFWXDQGR XQ GHHVFDODGR WHPSRUDO WUDEDMDQGR FRQ
VHULHVKRUDULDV/DVHVWDFLRQHVGHUHIHUHQFLDXVDGDVQRGLVSRQHQGHGDWRVKRUDULRVH[WHUQRV
SRU OR TXH HO DQiOLVLV VH KD HIHFWXDGR FRPSDUDQGR HO GHVIDVH HQWUH HVWDFLRQHV H[WUHPDV
HVWDFLyQPiVSUy[LPDDERFDRVXSHUILFLH\HVWDFLyQPiVSURIXQGD
 /DV GLQiPLFDV VRQ GLIHUHQWHV VL VH WUDWD GH XQD DFXPXODFLyQ GH EORTXHV UtR GH
EORTXHV R VL VH WUDWD GH XQD FXHYD HVWUXFWXUDO GLDFODVD (Q HO SULPHU FDVR OD HQHUJtD
VLJQLILFDWLYDSRUHVFDODVHSUHVHQWDHQODHVFDODKHQFDVLWRGDVODVHVWDFLRQHVGHODxRFRQ
GHVIDVHVIUHQWHDODRVFLODFLyQVXSHUILFLDOGHHQWUH\KRUDV(QHOVHJXQGRFDVRSLFRVHQ
OD HQHUJtD VLJQLILFDWLYD WDPELpQ VH SURGXFHQ HQ OD HVFDOD K VL ELHQ SUHVHQWDQ XQD IXHUWH
DWHQXDFLyQDODOHMDUVHGHODERFDGHODFDYLGDG
 (Q OD HVFDOD WHPSRUDO DxR WHPSHUDWXUD PHGLD DQXDO SDUD LQWHUYDORV WHPSRUDOHV
FRUWRVVHFXODUODVHVWDFLRQHVPXHVWUDQXQDFRSODPLHQWRGHIDVHFRQODVVHULHVH[WHUQDV/D
DPSOLWXG GH OD YDULDFLyQ VH DWHQ~D FRQ OD SURIXQGLGDG SHUR D QLYHO GH FXHYD ODV VHULHV QR
FRQYHUJHQDOD6$7HIHFWRTXHVLKDVLGRFLWDGRSDUDHONDUVW$VtODVYDULDFLRQHVHQDPSOLWXG
GHODVFXUYDVDQXDOHVVRQPiVVLJQLILFDQWHVTXHODVREVHUYDGDVHQHONDUVW
 7RGR HOOR UHGXQGD HQ DILUPDU TXH HVWRV VLVWHPDV VRQ ³WpUPLFDPHQWH DELHUWRV´ HQ
FRPSDUDFLyQ FRQ ORV NiUVWLFRV HIHFWR TXH TXHGD SDWHQWH HQ HVDV IDVHV GH VLQFURQLVPR WDQ
SHTXHxDV
 /DH[WHQVLyQUHJUHVLYDGHOPRGHORGHEDVHWHPSRUDODxRVHKDUHDOL]DGRPHGLDQWHHO
FUXFH GH ODV VHULHV GH WHPSHUDWXUD DQXDO PHGLD FRQ UHJLVWURV H[WHUQRV GH į2 \ į& (O
DQiOLVLV HVSHFWUDO GH HQHUJtD GH ODV WUDQVIRUPDGDV GH RQGtFXODV GH ODV VHULHV XVDGDV \ OD
WUDQVIRUPDGD GH RQGtFXODV GH FUXFH GH HVWDV VHULHV PXHVWUDQ SDUD LQWHUYDORV WHPSRUDOHV
ODUJRVPLOHQLRV ODH[LVWHQFLDGHFRPSRQHQWHVGHHQHUJtDLPSRUWDQWHHQWUHODVHVFDODV
DxRV(VWRSDUHFHFRPSDWLEOHFRQORVFLFORVFOLPiWLFRVGHDSUR[LPDGDPHQWH\
DxRVUHFRQRFLGRVHQORVUHJLVWURVPDULQRVGHO$WOiQWLFR1RUWHHQORVQ~FOHRVGHKLHORGH
*UHHQODQG /RV YDORUHV REWHQLGRV VRODPHQWH QRV PXHVWUDQ TXH HO PRGHOR REWHQLGR SDUHFH
UHSOLFDU OD UHVSXHVWDGHOHVWtPXORH[WHULRUSHURFDUHFHPRVGHGDWRVTXHSHUPLWDQFDOLEUDUR
YDOLGDUGLFKRPRGHOR

'LQiPLFDWHUPRKLJURPpWULFD
 (QEDVHDORVLGHQWLILFDGRUHVGHVDUUROODGRVPRGHORVGLQiPLFRVGHODVVHULHVWpUPLFDVH
KLJURPpWULFDV GHO DLUH VH KD SRGLGR GDU FRQWLQXLGDG WHPSRUDO D ODV VHULHV URWDV /DV
WHPSHUDWXUDV SURQRVWLFDGDV SRU ORV QHXURPRGHORV VH KDQ XVDGR SDUD ILMDU FRQGLFLRQHV GH
FRQWRUQRDODHFXDFLyQGHFDORUGH)RXULHUDSOLFDGDVREUHXQFRUWHGHOWHUUHQRFXHYD


 /DUHVROXFLyQGHODHFXDFLyQSUHWHQGHVLPXODUODGLQiPLFDWpUPLFDHQHOVXEVXHORGH
FDUDDFRQFUHWDUFXDOHVODWHPSHUDWXUDVXSHUILFLDOHQODLQWHUIDVHURFDFXHYD3RUOLPLWDFLRQHV
FRPSXWDFLRQDOHV\SRUYHORFLGDGGHSURFHVDPLHQWRVHKDUHVXHOWRHOSUREOHPDHQGRVQLYHOHV
8QRGHEDMDGHILQLFLyQDSUR[LPDQGRODWHPSHUDWXUDSDUDYRO~PHQHVGH[[Pñ\TXH
VHUi XWLOL]DGR SDUD ILMDU ODV FRQGLFLRQHV GH FRQWRUQR HQ XQ VHJXQGR PRGHOR GHVWLQDGR D
HYDOXDUODWHPSHUDWXUDHQYRO~PHQHVHOHPHQWDOHVGH[[Pñ
 3DUD YDOLGDU ODV VROXFLRQHV VH KDQ WRPDGR FRPR UHIHUHQFLD OHFWXUDV ,5 GH OD
WHPSHUDWXUD VXSHUILFLDO GH OD URFD HQSXQWRV \PRPHQWRV FRQFUHWRV6RQYDORUHV SXQWXDOHV
TXHQRPHGLDVGLDULDVSHUR VHKD WUDWDGRGHDMXVWDU ORVPRGHORVSDUDTXHFRQYHUMDQDHVRV
YDORUHV/DLQFOXVLyQGHOFDORUUDGLRJpQLFR\HOXVRGHHVWUDWHJLDVSDUDOLPLWDUORVHIHFWRVGH
ERUGHKDQDSRUWDGRPHMRUHVVROXFLRQHVTXHORVPRGHORVPiVVLPSOHV
 (OREMHWLYRGHGHWHUPLQDU OD WHPSHUDWXUDVXSHUILFLDOGH ODFXHYDHVSRGHUHYDOXDU OD
SRVLELOLGDG LQWHQVLGDG\GLVWULEXFLyQGH ODFRQGHQVDFLyQ<HYDOXDUHVWDGLVWULEXFLyQFRQHO
HPSOD]DPLHQWRGHORVSULQFLSDOHVGHSyVLWRVGHELRHVSHOHRWHPDV
 $ QLYHO WHyULFR VH GHPXHVWUD FyPR H[LVWHQ SURFHVRV ORFDOL]DGRV GH LQWHUFDPELR GH
PDVD \ HQHUJtD HQWUH HO DLUH \ OD URFD (VWRV SURFHVRV GHSHQGHQ GH OD RULHQWDFLyQ GH ODV
VXSHUILFLHV \ VH SURGXFHQ HQ EDVH D OD WRSRJUDItD GH OD SURSLD FXHYD HQ ]RQDV
SUHIHUHQWHPHQWH LQFOLQDGDV\SDUHGHV HQ OD ]RQD2GH OD VHFFLyQ(VWD VXEVHFFLyQ HVWiPiV
SURWHJLGD\SUHVHQWDXQJUDGLHQWHYHUWLFDOGHWHPSHUDWXUDPiVHVWDEOH
x /RVHYHQWRVGHPD\RULQWHQVLGDGVHSURGXFHQVLPXOWiQHDPHQWHHQSUiFWLFDPHQWHWRGDV
ODV VXSHUILFLHV FRLQFLGLHQGR FRQ ORV SHUtRGRV PiV IUtRV \ FRQ HVWH RUGHQ GH
SUHIHUHQFLDWHFKR\SDUHGLQFOLQDGD5 WHFKRVLQFOLQDGRVQRGRVH[WUDSORPDGRV/
WHFKRV LQFOLQDGRV QRGRV H[WUDSORPDGRV5 SDUHG LQFOLQDGD 5 SDUHG GHUHFKD 5
SDUHGL]TXLHUGD/\SDUHGLQFOLQDGD/
x /DVSDUHGHVGHO ODGR/VLWXDGDVDO(VWH SRVLEOHPHQWHGHELGRD OD LQIOXHQFLDGH OD
FKLPHQHD HVWUXFWXUDO TXH DVFLHQGH KDFLD OD VXSHUILFLH FRQVWLWX\H XQ iUHD PHQRV
SUHIHUHQWH GH FRQGHQVDFLyQ /DV FRQGHQVDFLRQHV RFXUULUtDQ PiV IiFLOPHQWH HQ
VXSHUILFLHVH[WUDSORPDGDVTXHHQSDUHGHVYHUWLFDOHV
x (QSHUtRGRVFiOLGRVODSUHIHUHQFLDVHFLUFXQVFULEHDSDUHG5\VXSHUILFLHVLQFOLQDGDV
WDPELpQ HQ 5 \ TXH VHUtDQ ODV VXSHUILFLHV PiV FHUUDGDV \ PHQRV H[SXHVWDV D OD
FLUFXODFLyQYHUWLFDODVRFLDGDDODFKLPHQHD
 /RV HVSHOHRWHPDV VH FRQFHQWUDQ HQ HO ODGR 2HVWH DVRFLDGRV FRQ QRGRV TXH HQ OD
VHFFLyQGHHVWXGLRVHKDQ LGHQWLILFDGRFRQQRGRV WLSRVXSHUILFLHH[WUDSORPDGD(VWRVXJLHUH
TXHODGLIHUHQWHGLVWULEXFLyQGHHVSHOHRWHPDV\ELRHVSHOHRWHPDVHQHVWRVWHFKRV\VXSHUILFLHV
SRGUtDGHULYDUGHHVDVGLIHUHQWHVLQWHQVLGDG\RFXUUHQFLDHQODFRQGHQVDFLyQUHVXOWDQGRTXH
ODV]RQDVTXHSRWHQFLDOPHQWHSUHVHQWDQPD\RUSUHIHUHQFLDGHFRQGHQVDFLyQVRQWDPELpQHQ
ODVTXHVHSURGXFHQORVPD\RUHVGHSyVLWRV&DEHFRQVLGHUDUODSRVLELOLGDGGHTXHHODJXDTXH
FRQWULEX\HDODVIDVHVGHGHVDUUROORGHHVWRVFRQMXQWRVGHELRHVSHOHRWHPDVSURYHQJDHQSDUWH
GHODLUHGHODFDYLGDG
 $ODSOLFDUSHTXHxRVGHVSOD]DPLHQWRVHQHOPDSDWpUPLFRGHODLQWHUIDFHDLUHURFDGHOD
FXHYDVHREVHUYDTXHODVVXSHUILFLHVSUHIHUHQWHVGHOODGR2HVWHSUHVHQWDQXQDRVFLODFLyQGHOD
SUHIHUHQFLD5HQSDUHGHV\VXSHUILFLHV5LQFOLQDGDVFRQXQDDWHQXDFLyQSURJUHVLYD\OHQWD
GHODSUHIHUHQFLD\FRQGHQVDFLyQDPHGLDTXHQRVDSUR[LPDPRVDOPi[LPRWpUPLFRGHODxR
DXPHQWDQGRQXHYDPHQWH\UiSLGDPHQWHDPHGLDTXHVHDSUR[LPDHOPtQLPRWpUPLFRGHODxR
(VWD GLQiPLFD SRGUtD PDUFDU SDUWH GHO FLFOR GHO DJXD HQ ORV GHSyVLWRV GH ELRHVSHOHRWHPDV
VREUH ORV TXH FRQGHQVD$GHPiV OD H[LVWHQFLD GH ]RQDV GH FRQGHQVDFLyQ SUHIHUHQWH SRGUtD
MXVWLILFDU ODIXHQWHGHDJXDSDUDHOGHVDUUROORGHELRHVSHOHRWHPDVHQ]RQDVGHVFRQHFWDGDV
Capítilo 7. SÍNTESIS Y CONCLUSIONES
462 463

'LQiPLFDWpUPLFD
 /D DWHQXDFLyQ GH ODV RVFLODFLRQHV WpUPLFDV H[WHULRUHV DXPHQWDFRQ OD SURIXQGLGDG R
GLVWDQFLDDODERFD$VtFXDQWRPiVDOHMDGRGHODVXSHUILFLHPD\RUHVWDELOLGDGWpUPLFDHVWR
HVPHQRUDPSOLWXGGHRVFLODFLyQWpUPLFDHQHOWLHPSR/DDPSOLWXGGHODRVFLODFLyQSRUQLYHO
R SDOHRQLYHO GH FXHYD VH UHGXFH FRQ OD SURIXQGLGDG SHUR VXV YDORUHV VRQPD\RUHV TXH ORV
VHxDODGRVSDUDODVFXHYDVNiUVWLFDVSRUGLVWLQWRVDXWRUHV
 (Q OD HVFDOD WHPSRUDO GtD WHPSHUDWXUD PHGLD GLDULD ODV HVWDFLRQHV PXHVWUDQ XQ
DFRSODPLHQWRHQIDVHFRQODVVHULHVH[WHULRUHVGHUHIHUHQFLDDGHPiVFRQXQDIDVHPHGLDSRU
HVFDODDUPyQLFDPX\EDMD/DVPHMRUHVFRUUHODFLRQHVVHKDQREWHQLGRHQWUHODVWHPSHUDWXUDV
VXSHUILFLDOHV \ ODV VXEWHUUiQHDV DXQTXH HQ WRGRV ORV FDVRV KD VLGR SRVLEOH HVWDEOHFHU XQD
FRUUHODFLyQFRQODWHPSHUDWXUDGHODLUHH[WHULRU
 )DVHV EDMDV SUy[LPDV D FHUR PXHVWUDQ TXH ORV SURFHVRV VRQ VtQFURQRV \ TXH ORV
SURFHVRVSULQFLSDOHVGHLQWHUFDPELRGHPDVDHQHUJtDHQWUHODFXHYD\HOH[WHULRUVHSURGXFHQD
QLYHO GH GtD (VWR VH KD FRPSUREDGR HIHFWXDQGR XQ GHHVFDODGR WHPSRUDO WUDEDMDQGR FRQ
VHULHVKRUDULDV/DVHVWDFLRQHVGHUHIHUHQFLDXVDGDVQRGLVSRQHQGHGDWRVKRUDULRVH[WHUQRV
SRU OR TXH HO DQiOLVLV VH KD HIHFWXDGR FRPSDUDQGR HO GHVIDVH HQWUH HVWDFLRQHV H[WUHPDV
HVWDFLyQPiVSUy[LPDDERFDRVXSHUILFLH\HVWDFLyQPiVSURIXQGD
 /DV GLQiPLFDV VRQ GLIHUHQWHV VL VH WUDWD GH XQD DFXPXODFLyQ GH EORTXHV UtR GH
EORTXHV R VL VH WUDWD GH XQD FXHYD HVWUXFWXUDO GLDFODVD (Q HO SULPHU FDVR OD HQHUJtD
VLJQLILFDWLYDSRUHVFDODVHSUHVHQWDHQODHVFDODKHQFDVLWRGDVODVHVWDFLRQHVGHODxRFRQ
GHVIDVHVIUHQWHDODRVFLODFLyQVXSHUILFLDOGHHQWUH\KRUDV(QHOVHJXQGRFDVRSLFRVHQ
OD HQHUJtD VLJQLILFDWLYD WDPELpQ VH SURGXFHQ HQ OD HVFDOD K VL ELHQ SUHVHQWDQ XQD IXHUWH
DWHQXDFLyQDODOHMDUVHGHODERFDGHODFDYLGDG
 (Q OD HVFDOD WHPSRUDO DxR WHPSHUDWXUD PHGLD DQXDO SDUD LQWHUYDORV WHPSRUDOHV
FRUWRVVHFXODUODVHVWDFLRQHVPXHVWUDQXQDFRSODPLHQWRGHIDVHFRQODVVHULHVH[WHUQDV/D
DPSOLWXG GH OD YDULDFLyQ VH DWHQ~D FRQ OD SURIXQGLGDG SHUR D QLYHO GH FXHYD ODV VHULHV QR
FRQYHUJHQDOD6$7HIHFWRTXHVLKDVLGRFLWDGRSDUDHONDUVW$VtODVYDULDFLRQHVHQDPSOLWXG
GHODVFXUYDVDQXDOHVVRQPiVVLJQLILFDQWHVTXHODVREVHUYDGDVHQHONDUVW
 7RGR HOOR UHGXQGD HQ DILUPDU TXH HVWRV VLVWHPDV VRQ ³WpUPLFDPHQWH DELHUWRV´ HQ
FRPSDUDFLyQ FRQ ORV NiUVWLFRV HIHFWR TXH TXHGD SDWHQWH HQ HVDV IDVHV GH VLQFURQLVPR WDQ
SHTXHxDV
 /DH[WHQVLyQUHJUHVLYDGHOPRGHORGHEDVHWHPSRUDODxRVHKDUHDOL]DGRPHGLDQWHHO
FUXFH GH ODV VHULHV GH WHPSHUDWXUD DQXDO PHGLD FRQ UHJLVWURV H[WHUQRV GH į2 \ į& (O
DQiOLVLV HVSHFWUDO GH HQHUJtD GH ODV WUDQVIRUPDGDV GH RQGtFXODV GH ODV VHULHV XVDGDV \ OD
WUDQVIRUPDGD GH RQGtFXODV GH FUXFH GH HVWDV VHULHV PXHVWUDQ SDUD LQWHUYDORV WHPSRUDOHV
ODUJRVPLOHQLRV ODH[LVWHQFLDGHFRPSRQHQWHVGHHQHUJtDLPSRUWDQWHHQWUHODVHVFDODV
DxRV(VWRSDUHFHFRPSDWLEOHFRQORVFLFORVFOLPiWLFRVGHDSUR[LPDGDPHQWH\
DxRVUHFRQRFLGRVHQORVUHJLVWURVPDULQRVGHO$WOiQWLFR1RUWHHQORVQ~FOHRVGHKLHORGH
*UHHQODQG /RV YDORUHV REWHQLGRV VRODPHQWH QRV PXHVWUDQ TXH HO PRGHOR REWHQLGR SDUHFH
UHSOLFDU OD UHVSXHVWDGHOHVWtPXORH[WHULRUSHURFDUHFHPRVGHGDWRVTXHSHUPLWDQFDOLEUDUR
YDOLGDUGLFKRPRGHOR

'LQiPLFDWHUPRKLJURPpWULFD
 (QEDVHDORVLGHQWLILFDGRUHVGHVDUUROODGRVPRGHORVGLQiPLFRVGHODVVHULHVWpUPLFDVH
KLJURPpWULFDV GHO DLUH VH KD SRGLGR GDU FRQWLQXLGDG WHPSRUDO D ODV VHULHV URWDV /DV
WHPSHUDWXUDV SURQRVWLFDGDV SRU ORV QHXURPRGHORV VH KDQ XVDGR SDUD ILMDU FRQGLFLRQHV GH
FRQWRUQRDODHFXDFLyQGHFDORUGH)RXULHUDSOLFDGDVREUHXQFRUWHGHOWHUUHQRFXHYD


 /DUHVROXFLyQGHODHFXDFLyQSUHWHQGHVLPXODUODGLQiPLFDWpUPLFDHQHOVXEVXHORGH
FDUDDFRQFUHWDUFXDOHVODWHPSHUDWXUDVXSHUILFLDOHQODLQWHUIDVHURFDFXHYD3RUOLPLWDFLRQHV
FRPSXWDFLRQDOHV\SRUYHORFLGDGGHSURFHVDPLHQWRVHKDUHVXHOWRHOSUREOHPDHQGRVQLYHOHV
8QRGHEDMDGHILQLFLyQDSUR[LPDQGRODWHPSHUDWXUDSDUDYRO~PHQHVGH[[Pñ\TXH
VHUi XWLOL]DGR SDUD ILMDU ODV FRQGLFLRQHV GH FRQWRUQR HQ XQ VHJXQGR PRGHOR GHVWLQDGR D
HYDOXDUODWHPSHUDWXUDHQYRO~PHQHVHOHPHQWDOHVGH[[Pñ
 3DUD YDOLGDU ODV VROXFLRQHV VH KDQ WRPDGR FRPR UHIHUHQFLD OHFWXUDV ,5 GH OD
WHPSHUDWXUD VXSHUILFLDO GH OD URFD HQSXQWRV \PRPHQWRV FRQFUHWRV6RQYDORUHV SXQWXDOHV
TXHQRPHGLDVGLDULDVSHUR VHKD WUDWDGRGHDMXVWDU ORVPRGHORVSDUDTXHFRQYHUMDQDHVRV
YDORUHV/DLQFOXVLyQGHOFDORUUDGLRJpQLFR\HOXVRGHHVWUDWHJLDVSDUDOLPLWDUORVHIHFWRVGH
ERUGHKDQDSRUWDGRPHMRUHVVROXFLRQHVTXHORVPRGHORVPiVVLPSOHV
 (OREMHWLYRGHGHWHUPLQDU OD WHPSHUDWXUDVXSHUILFLDOGH ODFXHYDHVSRGHUHYDOXDU OD
SRVLELOLGDG LQWHQVLGDG\GLVWULEXFLyQGH ODFRQGHQVDFLyQ<HYDOXDUHVWDGLVWULEXFLyQFRQHO
HPSOD]DPLHQWRGHORVSULQFLSDOHVGHSyVLWRVGHELRHVSHOHRWHPDV
 $ QLYHO WHyULFR VH GHPXHVWUD FyPR H[LVWHQ SURFHVRV ORFDOL]DGRV GH LQWHUFDPELR GH
PDVD \ HQHUJtD HQWUH HO DLUH \ OD URFD (VWRV SURFHVRV GHSHQGHQ GH OD RULHQWDFLyQ GH ODV
VXSHUILFLHV \ VH SURGXFHQ HQ EDVH D OD WRSRJUDItD GH OD SURSLD FXHYD HQ ]RQDV
SUHIHUHQWHPHQWH LQFOLQDGDV\SDUHGHV HQ OD ]RQD2GH OD VHFFLyQ(VWD VXEVHFFLyQ HVWiPiV
SURWHJLGD\SUHVHQWDXQJUDGLHQWHYHUWLFDOGHWHPSHUDWXUDPiVHVWDEOH
x /RVHYHQWRVGHPD\RULQWHQVLGDGVHSURGXFHQVLPXOWiQHDPHQWHHQSUiFWLFDPHQWHWRGDV
ODV VXSHUILFLHV FRLQFLGLHQGR FRQ ORV SHUtRGRV PiV IUtRV \ FRQ HVWH RUGHQ GH
SUHIHUHQFLDWHFKR\SDUHGLQFOLQDGD5 WHFKRVLQFOLQDGRVQRGRVH[WUDSORPDGRV/
WHFKRV LQFOLQDGRV QRGRV H[WUDSORPDGRV5 SDUHG LQFOLQDGD 5 SDUHG GHUHFKD 5
SDUHGL]TXLHUGD/\SDUHGLQFOLQDGD/
x /DVSDUHGHVGHO ODGR/VLWXDGDVDO(VWH SRVLEOHPHQWHGHELGRD OD LQIOXHQFLDGH OD
FKLPHQHD HVWUXFWXUDO TXH DVFLHQGH KDFLD OD VXSHUILFLH FRQVWLWX\H XQ iUHD PHQRV
SUHIHUHQWH GH FRQGHQVDFLyQ /DV FRQGHQVDFLRQHV RFXUULUtDQ PiV IiFLOPHQWH HQ
VXSHUILFLHVH[WUDSORPDGDVTXHHQSDUHGHVYHUWLFDOHV
x (QSHUtRGRVFiOLGRVODSUHIHUHQFLDVHFLUFXQVFULEHDSDUHG5\VXSHUILFLHVLQFOLQDGDV
WDPELpQ HQ 5 \ TXH VHUtDQ ODV VXSHUILFLHV PiV FHUUDGDV \ PHQRV H[SXHVWDV D OD
FLUFXODFLyQYHUWLFDODVRFLDGDDODFKLPHQHD
 /RV HVSHOHRWHPDV VH FRQFHQWUDQ HQ HO ODGR 2HVWH DVRFLDGRV FRQ QRGRV TXH HQ OD
VHFFLyQGHHVWXGLRVHKDQ LGHQWLILFDGRFRQQRGRV WLSRVXSHUILFLHH[WUDSORPDGD(VWRVXJLHUH
TXHODGLIHUHQWHGLVWULEXFLyQGHHVSHOHRWHPDV\ELRHVSHOHRWHPDVHQHVWRVWHFKRV\VXSHUILFLHV
SRGUtDGHULYDUGHHVDVGLIHUHQWHVLQWHQVLGDG\RFXUUHQFLDHQODFRQGHQVDFLyQUHVXOWDQGRTXH
ODV]RQDVTXHSRWHQFLDOPHQWHSUHVHQWDQPD\RUSUHIHUHQFLDGHFRQGHQVDFLyQVRQWDPELpQHQ
ODVTXHVHSURGXFHQORVPD\RUHVGHSyVLWRV&DEHFRQVLGHUDUODSRVLELOLGDGGHTXHHODJXDTXH
FRQWULEX\HDODVIDVHVGHGHVDUUROORGHHVWRVFRQMXQWRVGHELRHVSHOHRWHPDVSURYHQJDHQSDUWH
GHODLUHGHODFDYLGDG
 $ODSOLFDUSHTXHxRVGHVSOD]DPLHQWRVHQHOPDSDWpUPLFRGHODLQWHUIDFHDLUHURFDGHOD
FXHYDVHREVHUYDTXHODVVXSHUILFLHVSUHIHUHQWHVGHOODGR2HVWHSUHVHQWDQXQDRVFLODFLyQGHOD
SUHIHUHQFLD5HQSDUHGHV\VXSHUILFLHV5LQFOLQDGDVFRQXQDDWHQXDFLyQSURJUHVLYD\OHQWD
GHODSUHIHUHQFLD\FRQGHQVDFLyQDPHGLDTXHQRVDSUR[LPDPRVDOPi[LPRWpUPLFRGHODxR
DXPHQWDQGRQXHYDPHQWH\UiSLGDPHQWHDPHGLDTXHVHDSUR[LPDHOPtQLPRWpUPLFRGHODxR
(VWD GLQiPLFD SRGUtD PDUFDU SDUWH GHO FLFOR GHO DJXD HQ ORV GHSyVLWRV GH ELRHVSHOHRWHPDV
VREUH ORV TXH FRQGHQVD$GHPiV OD H[LVWHQFLD GH ]RQDV GH FRQGHQVDFLyQ SUHIHUHQWH SRGUtD
MXVWLILFDU ODIXHQWHGHDJXDSDUDHOGHVDUUROORGHELRHVSHOHRWHPDVHQ]RQDVGHVFRQHFWDGDV
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
GH OD FLUFXODFLyQ VXEWHUUiQHD GH LQILOWUDFLRQHV GLUHFWDV HVFRUUHQWtD GH DJXD GHVGH OD
VXSHUILFLHFLUFXODFLyQILVXUDOHWF6LELHQFXDQWLWDWLYDPHQWHODFRQWULEXFLyQSXHGHVHUHVFDVD
D QLYHO PDFURVFySLFR HO GHVDUUROOR GH FRQMXQWRV GH HVSHOHRWHPDV LPSRUWDQWHV UHYHOD OD
LPSRUWDQFLDGHHVWRVDSRUWHVDQLYHOPLFURVFySLFR

6REUHODV]RQDVGHRFXSDFLyQ
 (Q WRGRV ORV VLVWHPDV HVWXGLDGRV HQ HVWH FDStWXOR H[LVWHQ ]RQDV TXH SUHVHQWDQ
KRUL]RQWHVGHRFXSDFLyQHQODSUHKLVWRULD1HROtWLFR&DOFROtWLFR%URQFH/DGLQiPLFDGHODLUH
PXHVWUDFRPRODVWHPSHUDWXUDVHQFXHYDGXUDQWHORVSHULRGRVHVWLYDOHVVRQFXDQGRPHQRVGH
KDVWD&LQIHULRUHVDODVH[WHULRUHVHQHOVLVWHPDGHA Trapa\GHKDVWD&HQORVQLYHOHV
SURIXQGRVGHA Furna<ODVWHPSHUDWXUDVLQYHUQDOHVVHPXHVWUDQPiVHVWDEOHVHQHOLQWHULRU
GHODFDYLGDGVLWXiQGRVHFRPRPtQLPRGHD&VREUHODWHPSHUDWXUDH[WHUQD
 /D ERQGDG WpUPLFD QR LPSOLFD GLUHFWDPHQWH OD FRQIRUWDELOLGDG GH HVWRV HVSDFLRV
VXEWHUUiQHRVDOPHQRVFRQORVHVWiQGDUHVFOLPiWLFRVDFWXDOHV\PHQRVWHQLHQGRHQFXHQWDTXH
ODHVWUXFWXUDGHWHFKRHVVHPLDELHUWDSHUPLWLHQGRJRWHRVHLQILOWUDFLRQHVGHDJXDGHELGDVDOD
OOXYLD
 6LQ HPEDUJR ORV UHJLVWURV SDOHRFOLPDWLFRV VXJLHUHQ TXH HVWRV KRUL]RQWHV VH
FLUFXQVFULEHQ D SHUtRGRV FiOLGRV \ SRWHQFLDOPHQWH VHFRV SRU OR TXH HVWDV FXHYDV SRGUtDQ
HVWDFLRQDOPHQWHVHUYLUGHUHIXJLRDEULJRRKDELWDFLyQ$GHPiVDOJXQDV]RQDVDUTXHROyJLFDV
SUHVHQWDQJUDQGHVEORTXHVHQ WHFKRSDUFLDOPHQWHH LQFOXVLYHVLUYHQFRPRDORMDPLHQWRSDUD
FRORQLDVGHTXLUySWHURV/DGLQiPLFDKRUDULDPXHVWUDTXHHVWDV]RQDVSUHVHQWDQXQDRVFLODFLyQ
VXEDWHQXDGD FRQ UHVSHFWR D RWURV WUDPRV GH FXHYD OR TXH FRQOOHYD XQDPD\RU HVWDELOLGDG
WpUPLFD

&XHYDVHQ0DUWH
 /DVFXHYDVIRUPDGDVSRUJUDQGHVDFXPXODFLRQHVGHEORTXHVVRQXQWLSRGHIHQyPHQR
TXHSXHGHGDUVHSUiFWLFDPHQWH HQ FXDOTXLHU WHUUHQR(QHO FDVRGH0DUWH VHKDQREVHUYDGR
FRUULPLHQWRV LPSRUWDQWHV GH EORTXHV /DV FXUYDV WpUPLFDV GHO DLUH \ GH OD WHPSHUDWXUD GHO
VXHORGH0DUWHPXHVWUDQTXHKD\XQSHUtRGRGHODxRHQTXHOD WHPSHUDWXUDGHVXSHUILFLHHV
SRVLWLYDGXUDQWHSDUWHGHOGtD
 7RPDQGR FRPR EDVH HO DMXVWH GH ODV VHULHV WpUPLFDV HQ ORV VLVWHPDV HVWXGLDGRV \
WRPDQGRFRPRHVWtPXORORVGDWRVHQ0DUWHFDEHHVSHUDUTXHHQORVUtRVGHEORTXHVGH0DUWH
ODWHPSHUDWXUDHQHOVXEVXHORRVFLOHDWHQXDGDFRQUHVSHFWRDODVYDULDFLRQHVVXSHUILFLDOHVSHUR
VLHPSUHSRUGHEDMRGHFHUR'HH[LVWLUUtRVGHEORTXHVHQ0DUWHVLFRQWXYLHVHQDJXDHVWDVH
KDOODUtDSHUPDQHQWHPHQWHHQIRUPDVyOLGDKLHORORTXHGHVFDUWDHQHOPRPHQWRDFWXDOTXH
SXGLHUDQVHUVXVFHSWLEOHVGHDOEHUJDUIRUPDVGHYLGDVLPLODUHVDODVHVWXGLDGDVHQDPELHQWHV
VLPLODUHVHQOD7LHUUD

&RQFOXVLRQHV
 &XHYDV\VLVWHPDV
 /DV FDYLGDGHV HQ URFDV SOXWyQLFDV VRQ JHQHUDOPHQWH PLFURIRUPDV 'H ORV GDWRV
REWHQLGRVPHQRVGHXQVXSHUDORVPGHGHVDUUROOR\PiVGHOWLHQHQ
PHQRVGHPGHGHVDUUROORWRWDO
 (QHOFDVRGHODVURFDVYROFiQLFDVODVFXHYDVVRQHQJHQHUDOPHVR\PHJDIRUPDV
TXHOOHJDQDVXSHUDUORVDOFDQ]DUORVNPGHGHVDUUROOR
 +D\WLSRVGHFXHYDTXHRFXUUHQHQDPERVWLSRV&XHYDVGHILVXUDHVWUXFWXUDO\


FXHYDV GH HURVLyQ PDULQD (VWRV WLSRV WDPELpQ VRQ FRPXQHV HQ FXDUFLWDV
HVTXLVWRVDUHQLVFDVHWF
 /RVJUDQGHVVLVWHPDVHQ URFDVSOXWyQLFDVELHQVRQFXHYDVHVWUXFWXUDOHVELHQVRQ
UtRVGHEORTXHV
 /RV JUDQGHV VLVWHPDV HVWUXFWXUDOHV VRQ FDxRQHV WHFKDGRV GyQGH XQ
PRYLPLHQWRHQODVYHUWLHQWHVKDHQWHUUDGRXQFDxyQSUHH[LVWHQWH
 (Q HVWRV FDVRV HO SDLVDMH VXEWHUUiQHR HVWi FDUDFWHUL]DGR SRU ODV IRUPDV GH
HURVLyQKHUHGDGDVGH ODHYROXFLyQGHOFDxyQFDQDOHQURFDDELHUWRVREUH ODV
TXHVHVXSHUSRQHQQHRIRUPDVGHVDUUROODGDVHQODHWDSDVXEWHUUiQHD
 8QRGHORVFDVRVHVWXGLDGRVSDUHFHKDEHUVHGHVDUUROODGRDSDUWLUGHSURWRWXERV
\ WXELILFDFLRQHV DGDSWDGDV D OD IiEULFD HVWUXFWXUDO \ TXH KDQ WHUPLQDGR SRU
IRUPDUXQSHUILOkey-holeLQFLVR
 /RVJUDQGHVUtRVGHEORTXHVWDPELpQSXHGHQFRQVHUYDUIRUPDVKHUHGDGDVGHOD
YDJXDGDTXHHQWLHUUDQ(QJHQHUDOVRQ IRUPDVPiVSHTXHxDVHQFRPSDUDFLyQ
FRQORVVLVWHPDVHVWUXFWXUDOHV
 /RVPRYLPLHQWRV HQ ODVYHUWLHQWHVTXHRULJLQDQHVWRV VLVWHPDVQR VRQ FDtGDV
DLVODGDV GH EORTXHV 6H PDQLILHVWDQ FRPR FRQMXQWRV GH EORTXHV R FRPR
GHVOL]DPLHQWRVHQPDVD
 /RVYRO~PHQHVGHURFDLPSOLFDGRVGHKDVWDWPORTXHVXJLHUHHYHQWRV
GHJUDQHQHUJtD6tVPLFRVRWHFWyQLFRV

 9DORUHVQDWXUDOHV
 (VWDVFXHYDVWLHQHQVXSURSLDELRWDDVRFLDGDWDQWRDQLYHOPDFURVFySLFRFRPRD
QLYHOPLFURVFySLFR
 3UHVHUYDQGLVWLQWRVWLSRVGHGHSyVLWRVGHVWDFDQGRODH[LVWHQFLDGHHVSHOHRWHPDV\
ELRHVSHOHRWHPDV3LJRWLWDySDOR$HVWUXYLWDHYDQVLWDEROLYDULWD
 (VWRV HVSHOHRWHPDV VRQ UHJLVWURV SDOHRFOLPiWLFRV \ 352;,(6 SRWHQFLDOHV
$OFDQ]DQHGDGHV3OHLVWRFHQDVSUHVHQWDQXQFUHFLPLHQWRUtWPLFRPDUFDQHWDSDVGH
FHVHUHDFWLYDFLyQ GH IOXMRV VXEWHUUiQHRV HWF $GHPiV ORV ELRHVSHOHRWHPDV
SUHVHUYDQ$'1GHORVRUJDQLVPRTXHLQWHUYLHQHQHQVXIRUPDFLyQ

 0LFURFOLPDWRORJtD\GLQiPLFDVXEWHUUiQHDHQFXHYDVSOXWyQLFDV
 $ GLIHUHQFLD GH ORV WXERV NiUVWLFRV ODV FXHYDV HQ JUDQLWRV WLHQHQ XQD GLQiPLFD
FXDVLVtQFURQD VHULHV GLDULDV PHGLDV FRQ UHVSHFWR D ODV VHULHV WpUPLFDV
VXSHUILFLDOHV
 3UHVHQWDQXQDPD\RUDWHQXDFLyQGHODRVFLODFLyQFXDQWRPD\RUHVODSURIXQGLGDGR
GLVWDQFLDDERFD6LQFURQLVPRFRQGHVIDVHVHQHORUGHQGHODVDKRUDV
 +XPHGDGUHODWLYDHOHYDGDSUy[LPDDVDWXUDFLyQEXHQDSDUWHGHODxR
 /D FRQGHQVDFLyQ HQ OD LQWHUIDVH URFDDLUH QR HV XQLIRUPH H[LVWLHQGR iUHDV GH
FRQGHQVDFLyQSUHIHUHQWHHQIXQFLyQGHVXDLVODPLHQWR\JHRPHWUtD\TXHSUHVHQWDQ
FLFORVGHKXPHFWDFLyQUiSLGD\GHVHFDFLyQOHQWDFRLQFLGHQWHVFRQODGLQiPLFD
WpUPLFDH[WHUQD
 ([LVWHXQDDSDUHQWHFRQH[LyQHQWUHORVGHSyVLWRVGHELRHVSHOHRWHPDVGHySDOR$\
HVWDV]RQDVGHFRQGHQVDFLyQSUHIHUHQWH,QFOXVLYHSDUDGHSyVLWRVGHVFRQHFWDGRVGH
ODFLUFXODFLyQILVXUDOXRWURVDSRUWHVGHDJXDOHQWD
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
GH OD FLUFXODFLyQ VXEWHUUiQHD GH LQILOWUDFLRQHV GLUHFWDV HVFRUUHQWtD GH DJXD GHVGH OD
VXSHUILFLHFLUFXODFLyQILVXUDOHWF6LELHQFXDQWLWDWLYDPHQWHODFRQWULEXFLyQSXHGHVHUHVFDVD
D QLYHO PDFURVFySLFR HO GHVDUUROOR GH FRQMXQWRV GH HVSHOHRWHPDV LPSRUWDQWHV UHYHOD OD
LPSRUWDQFLDGHHVWRVDSRUWHVDQLYHOPLFURVFySLFR

6REUHODV]RQDVGHRFXSDFLyQ
 (Q WRGRV ORV VLVWHPDV HVWXGLDGRV HQ HVWH FDStWXOR H[LVWHQ ]RQDV TXH SUHVHQWDQ
KRUL]RQWHVGHRFXSDFLyQHQODSUHKLVWRULD1HROtWLFR&DOFROtWLFR%URQFH/DGLQiPLFDGHODLUH
PXHVWUDFRPRODVWHPSHUDWXUDVHQFXHYDGXUDQWHORVSHULRGRVHVWLYDOHVVRQFXDQGRPHQRVGH
KDVWD&LQIHULRUHVDODVH[WHULRUHVHQHOVLVWHPDGHA Trapa\GHKDVWD&HQORVQLYHOHV
SURIXQGRVGHA Furna<ODVWHPSHUDWXUDVLQYHUQDOHVVHPXHVWUDQPiVHVWDEOHVHQHOLQWHULRU
GHODFDYLGDGVLWXiQGRVHFRPRPtQLPRGHD&VREUHODWHPSHUDWXUDH[WHUQD
 /D ERQGDG WpUPLFD QR LPSOLFD GLUHFWDPHQWH OD FRQIRUWDELOLGDG GH HVWRV HVSDFLRV
VXEWHUUiQHRVDOPHQRVFRQORVHVWiQGDUHVFOLPiWLFRVDFWXDOHV\PHQRVWHQLHQGRHQFXHQWDTXH
ODHVWUXFWXUDGHWHFKRHVVHPLDELHUWDSHUPLWLHQGRJRWHRVHLQILOWUDFLRQHVGHDJXDGHELGDVDOD
OOXYLD
 6LQ HPEDUJR ORV UHJLVWURV SDOHRFOLPDWLFRV VXJLHUHQ TXH HVWRV KRUL]RQWHV VH
FLUFXQVFULEHQ D SHUtRGRV FiOLGRV \ SRWHQFLDOPHQWH VHFRV SRU OR TXH HVWDV FXHYDV SRGUtDQ
HVWDFLRQDOPHQWHVHUYLUGHUHIXJLRDEULJRRKDELWDFLyQ$GHPiVDOJXQDV]RQDVDUTXHROyJLFDV
SUHVHQWDQJUDQGHVEORTXHVHQ WHFKRSDUFLDOPHQWHH LQFOXVLYHVLUYHQFRPRDORMDPLHQWRSDUD
FRORQLDVGHTXLUySWHURV/DGLQiPLFDKRUDULDPXHVWUDTXHHVWDV]RQDVSUHVHQWDQXQDRVFLODFLyQ
VXEDWHQXDGD FRQ UHVSHFWR D RWURV WUDPRV GH FXHYD OR TXH FRQOOHYD XQDPD\RU HVWDELOLGDG
WpUPLFD

&XHYDVHQ0DUWH
 /DVFXHYDVIRUPDGDVSRUJUDQGHVDFXPXODFLRQHVGHEORTXHVVRQXQWLSRGHIHQyPHQR
TXHSXHGHGDUVHSUiFWLFDPHQWH HQ FXDOTXLHU WHUUHQR(QHO FDVRGH0DUWH VHKDQREVHUYDGR
FRUULPLHQWRV LPSRUWDQWHV GH EORTXHV /DV FXUYDV WpUPLFDV GHO DLUH \ GH OD WHPSHUDWXUD GHO
VXHORGH0DUWHPXHVWUDQTXHKD\XQSHUtRGRGHODxRHQTXHOD WHPSHUDWXUDGHVXSHUILFLHHV
SRVLWLYDGXUDQWHSDUWHGHOGtD
 7RPDQGR FRPR EDVH HO DMXVWH GH ODV VHULHV WpUPLFDV HQ ORV VLVWHPDV HVWXGLDGRV \
WRPDQGRFRPRHVWtPXORORVGDWRVHQ0DUWHFDEHHVSHUDUTXHHQORVUtRVGHEORTXHVGH0DUWH
ODWHPSHUDWXUDHQHOVXEVXHORRVFLOHDWHQXDGDFRQUHVSHFWRDODVYDULDFLRQHVVXSHUILFLDOHVSHUR
VLHPSUHSRUGHEDMRGHFHUR'HH[LVWLUUtRVGHEORTXHVHQ0DUWHVLFRQWXYLHVHQDJXDHVWDVH
KDOODUtDSHUPDQHQWHPHQWHHQIRUPDVyOLGDKLHORORTXHGHVFDUWDHQHOPRPHQWRDFWXDOTXH
SXGLHUDQVHUVXVFHSWLEOHVGHDOEHUJDUIRUPDVGHYLGDVLPLODUHVDODVHVWXGLDGDVHQDPELHQWHV
VLPLODUHVHQOD7LHUUD

&RQFOXVLRQHV
 &XHYDV\VLVWHPDV
 /DV FDYLGDGHV HQ URFDV SOXWyQLFDV VRQ JHQHUDOPHQWH PLFURIRUPDV 'H ORV GDWRV
REWHQLGRVPHQRVGHXQVXSHUDORVPGHGHVDUUROOR\PiVGHOWLHQHQ
PHQRVGHPGHGHVDUUROORWRWDO
 (QHOFDVRGHODVURFDVYROFiQLFDVODVFXHYDVVRQHQJHQHUDOPHVR\PHJDIRUPDV
TXHOOHJDQDVXSHUDUORVDOFDQ]DUORVNPGHGHVDUUROOR
 +D\WLSRVGHFXHYDTXHRFXUUHQHQDPERVWLSRV&XHYDVGHILVXUDHVWUXFWXUDO\


FXHYDV GH HURVLyQ PDULQD (VWRV WLSRV WDPELpQ VRQ FRPXQHV HQ FXDUFLWDV
HVTXLVWRVDUHQLVFDVHWF
 /RVJUDQGHVVLVWHPDVHQ URFDVSOXWyQLFDVELHQVRQFXHYDVHVWUXFWXUDOHVELHQVRQ
UtRVGHEORTXHV
 /RV JUDQGHV VLVWHPDV HVWUXFWXUDOHV VRQ FDxRQHV WHFKDGRV GyQGH XQ
PRYLPLHQWRHQODVYHUWLHQWHVKDHQWHUUDGRXQFDxyQSUHH[LVWHQWH
 (Q HVWRV FDVRV HO SDLVDMH VXEWHUUiQHR HVWi FDUDFWHUL]DGR SRU ODV IRUPDV GH
HURVLyQKHUHGDGDVGH ODHYROXFLyQGHOFDxyQFDQDOHQURFDDELHUWRVREUH ODV
TXHVHVXSHUSRQHQQHRIRUPDVGHVDUUROODGDVHQODHWDSDVXEWHUUiQHD
 8QRGHORVFDVRVHVWXGLDGRVSDUHFHKDEHUVHGHVDUUROODGRDSDUWLUGHSURWRWXERV
\ WXELILFDFLRQHV DGDSWDGDV D OD IiEULFD HVWUXFWXUDO \ TXH KDQ WHUPLQDGR SRU
IRUPDUXQSHUILOkey-holeLQFLVR
 /RVJUDQGHVUtRVGHEORTXHVWDPELpQSXHGHQFRQVHUYDUIRUPDVKHUHGDGDVGHOD
YDJXDGDTXHHQWLHUUDQ(QJHQHUDOVRQ IRUPDVPiVSHTXHxDVHQFRPSDUDFLyQ
FRQORVVLVWHPDVHVWUXFWXUDOHV
 /RVPRYLPLHQWRV HQ ODVYHUWLHQWHVTXHRULJLQDQHVWRV VLVWHPDVQR VRQ FDtGDV
DLVODGDV GH EORTXHV 6H PDQLILHVWDQ FRPR FRQMXQWRV GH EORTXHV R FRPR
GHVOL]DPLHQWRVHQPDVD
 /RVYRO~PHQHVGHURFDLPSOLFDGRVGHKDVWDWPORTXHVXJLHUHHYHQWRV
GHJUDQHQHUJtD6tVPLFRVRWHFWyQLFRV

 9DORUHVQDWXUDOHV
 (VWDVFXHYDVWLHQHQVXSURSLDELRWDDVRFLDGDWDQWRDQLYHOPDFURVFySLFRFRPRD
QLYHOPLFURVFySLFR
 3UHVHUYDQGLVWLQWRVWLSRVGHGHSyVLWRVGHVWDFDQGRODH[LVWHQFLDGHHVSHOHRWHPDV\
ELRHVSHOHRWHPDV3LJRWLWDySDOR$HVWUXYLWDHYDQVLWDEROLYDULWD
 (VWRV HVSHOHRWHPDV VRQ UHJLVWURV SDOHRFOLPiWLFRV \ 352;,(6 SRWHQFLDOHV
$OFDQ]DQHGDGHV3OHLVWRFHQDVSUHVHQWDQXQFUHFLPLHQWRUtWPLFRPDUFDQHWDSDVGH
FHVHUHDFWLYDFLyQ GH IOXMRV VXEWHUUiQHRV HWF $GHPiV ORV ELRHVSHOHRWHPDV
SUHVHUYDQ$'1GHORVRUJDQLVPRTXHLQWHUYLHQHQHQVXIRUPDFLyQ

 0LFURFOLPDWRORJtD\GLQiPLFDVXEWHUUiQHDHQFXHYDVSOXWyQLFDV
 $ GLIHUHQFLD GH ORV WXERV NiUVWLFRV ODV FXHYDV HQ JUDQLWRV WLHQHQ XQD GLQiPLFD
FXDVLVtQFURQD VHULHV GLDULDV PHGLDV FRQ UHVSHFWR D ODV VHULHV WpUPLFDV
VXSHUILFLDOHV
 3UHVHQWDQXQDPD\RUDWHQXDFLyQGHODRVFLODFLyQFXDQWRPD\RUHVODSURIXQGLGDGR
GLVWDQFLDDERFD6LQFURQLVPRFRQGHVIDVHVHQHORUGHQGHODVDKRUDV
 +XPHGDGUHODWLYDHOHYDGDSUy[LPDDVDWXUDFLyQEXHQDSDUWHGHODxR
 /D FRQGHQVDFLyQ HQ OD LQWHUIDVH URFDDLUH QR HV XQLIRUPH H[LVWLHQGR iUHDV GH
FRQGHQVDFLyQSUHIHUHQWHHQIXQFLyQGHVXDLVODPLHQWR\JHRPHWUtD\TXHSUHVHQWDQ
FLFORVGHKXPHFWDFLyQUiSLGD\GHVHFDFLyQOHQWDFRLQFLGHQWHVFRQODGLQiPLFD
WpUPLFDH[WHUQD
 ([LVWHXQDDSDUHQWHFRQH[LyQHQWUHORVGHSyVLWRVGHELRHVSHOHRWHPDVGHySDOR$\
HVWDV]RQDVGHFRQGHQVDFLyQSUHIHUHQWH,QFOXVLYHSDUDGHSyVLWRVGHVFRQHFWDGRVGH
ODFLUFXODFLyQILVXUDOXRWURVDSRUWHVGHDJXDOHQWD
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
 /DV FXHYDVFRQ IOXMRV FRPELQDGRV DLUHDJXD IXQFLRQDQFRPRXQ LQWHUFDPELDGRU
GHFDORU6XSXHVWRVDPERVIOXMRVGHVFHQGHQWHVORVIOXLGRVVHHQIUtDQDODWUDYHVDU
HOVLVWHPD$GHPiVODFXHYDDFW~DGHFiPDUDGHKXPHFWDFLyQ\HQODVXUJHQFLDOD
WHPSHUDWXUD GHO DLUH FRLQFLGH FRQ OD WHPSHUDWXUD GH VDWXUDFLyQ D OD SUHVLyQ
UHLQDQWH

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INVENTARIO DE CAVIDADES EN ROCAS PLUTÓNICAS
INVENTARIO DE CAVIDADES EN ROCAS PLUTÓNICAS
Nombre Lugar Estado/Provincia País Desarrollo Desnivel
Thchitundu-Hulu Morro do Tchitundo-Hulo Angola
Alero Salamanca de Oyola Oyola Catamarca Argentina
La Sixtina Sierra de El Alto – Ancasti Catamarca Argentina
El Hornero Sierra de El Alto – Ancasti Catamarca Argentina
Cueva de Oyola (1-10) Sierra de El Alto – Ancasti Catamarca Argentina
La cueva de la Laguna Brava Punilla Cordoba Argentina 100 ###
Alero Cueva del Indio Mina Clavero Córdoba Argentina
Cueva del Jote Córdoba Argentina
Río Subterráneo de la Hornilla Pampa de Achala Córdoba Argentina
Pichí Picún Leufú Patagonia Argentina
Crombie's Cave Amidale New South Wales Australia >175 ###
Goolie Cave Rockhampton, Morinish Queensland Australia 600 120
Hogans Hole Wallangarra, Wyberba Queensland Australia 180 ###
Underground Creek Cave Girrawen National Park Queensland Australia
Eden Valley Shelters Kaiserthuhl Conservation Park South Australia Australia
No name Deep Glen Bay Tasmania Australia
Armaggedon Cave Victoria Australia
Britannia Creek Cave Yarra Junction near Warburton Victoria Australia
Sanford Rocks Nature Reserve Western Australia Australia
Eaglestone Rock Cave Granite Outcroops in Wheatbelt Western Australia Australia
Koberbin Rock Cave Granite Outcroops in Wheatbelt Western Australia Australia
Elachbutting Rock Cave (King's Cave) Granite Outcroops in Wheatbelt Western Australia Australia
Bunjil's Shelter Victoria Australia
Glen Nayook Tarago River East Branch Victoria Australia >100
Labertouche Cave Labertouche Victoria Australia 200 -38.003471374
Mt. Buffalo Underground River Cave Mt. Buffalo National Park Victoria Australia 400
Underground River Cave Victoria Australia
Mulka's Cave Hyden Western Australia Australia
Cave Hill Holland Tack, WA Western Australia Australia
Frenchman’s Peak Hole Frenchman’s Peak Western Australia Australia ###
Stubnerkogelklufthöhle Salzburg Austria 134 13
Saubachlhöhle, obere Yspertal Austria 280 35
Saubachlhöhle, untere Yspertal Austria 500 36
Abrigo do Pedrâo Heliodora/Fazenda do Pedrâo Minas Gerais Brazil ###
Caverna da Ferraria ou do Varisto Munhoz/Barrio da Ferraria Minas Gerais Brazil ###
Gruta da Bela Vista Tupaciguara/Fazenda Bela Vista Minas Gerais Brazil ###
Gruta da Claraboia Aiuruoca Minas Gerais Brazil 26,5 2,7
Gruta de Munhóz Munhóz/Fazenda do Dito Minas Gerais Brazil ###
Gruta do Cucuruto Heliodora/Serra do Cucuruto Minas Gerais Brazil ###
Gruta do Pedrâo I Heliodora/Fazenda do Pedrâo Minas Gerais Brazil ###
Gruta do Pedrâo II Heliodora/Fazenda do Pedrâo Minas Gerais Brazil ###
Gruta do Rio de Peixe I Minas Gerais Brazil 113
Gruta Pedacinho do Céu (I-II-III) Munhoz Minas Gerais Brazil 50,5 5
Toca do Vento Açucena/Açucena Minas Gerais Brazil 23K
Gruta Paulo e Virginia Rio de Janeiro Brazil 94
Gruta do Quarto Patamar Santo André Sâo Paulo Brazil 350 36
Sistema do Quebra Corpo (I-II-III) Socorro Sâo Paulo Brazil 89 2
Caverna da Guaeca Sâo Paulo Brazil 66
Gruta Andorinhas do Anhangava Sâo Paulo Brazil 148
Gruta da Chacina Sâo Paulo Brazil 384
Gruta da Quarto Divisâo Sâo Paulo Brazil 130
Gruta da Serraria Sâo Paulo Brazil 190
Gruta das Andorinhas Sâo Paulo Brazil 56
Toca dos Indios Sâo Paulo Brazil 160
Grotte de la Diaclase Centre Region Cameroon 30
Grotte de Mézessé Centre Region Cameroon 57 15
Grotte de Mfouda Centre Region Cameroon 41
Grotte de Nkolbisson-Pharmacie Centre Region Cameroon 117
Grotte des Chauves-Souris Centre Region Cameroon 50
Grotte de Linté nº1 Centre Region Cameroon 100
Grotte de Linté nº2 Centre Region Cameroon 95
Bat Cave Thundar Bay Ontario Canada 126
Trou de la Fée Québec Canada 100
Cave Camp “House of Stone” Futaleufu River Chile
<Varias cuevas> Mount Huangshan Anhui Province China
Misteryous Cave Thianzhushan Geopark Anhui Province China
<52 cuevas> Tianzhunsan Geopark Anhui Province China
Chuihong Cave Queshi Scenic Area Guangdong Province China 1200
N
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Posiblemente tres de los espeleólogos con más metros topografiados en cuevas plutónicas:
Alf Sidén (en el centro), topógrafo de sistemas como Bodagrottor y Höllick Cave en Suecia.
Reinaldo Costas (izquierda) y Marcos Vaqueiro (derecha), con más de 86 proyectos to-
pográficos realizados entre los que se incluyen los sistemas en granitos de O Folón, A Tra-
Anexo 2. CARTOGRAFÍA MORFOLÓGICA
487
pa y Albarellos en España
SISTEMA DE O FOLÓN
FRAGOSELO – CORUXO (VIGO, PONTEVEDRA)
PLANTA MORFOLÓGICA – V. 2016
NIVELES Y PALEONIVELES DESGLOSADOS
TOPOGRAFÍA: VV.AA. 1994-2016
SUMIDERO
Distancia
 escalada
COVA GRANDE
DOLINA
X.XEBAS
XEMELGOS
ENCORVADA
SURGENCIAS
ESTACIONALES
SURGENCIA
SISTEMA DE A TRAPA
RIBADELOURO  (TUI, PONTEVEDRA)
ALZADO Y PLANTA MORFOLÓGICA – V. 2014
NIVELES Y PALEONIVELES DESGLOSADOS
TOPOGRAFÍA: M.VAQUEIRO – R.COSTAS – R.M. SUÁREZ (2014)
SUMIDERO
COSTA DAS OIAS
FÉVEROS
DK
DOLINA
RÍO GRANDE
PETRO CRUCES
YY
SURGENCIA
SURGENCIA
PETRO CRUCES
YYRÍO GRANDE
DOLINA
FÉVEROS
COSTA 
DAS OIAS
DKSUMIDERO
SUMIDERO
GRAN CAÑÓN
ENLACE
GIGANTES
MARAVILLAS
-4 ºC
SALA CETRA
SISTEMA DE ALBARELLOS
ALBARELLOS – BERESMO (AVIÓN, OURENSE)
PLANTA MORFOLÓGICA – V. 2016
NIVELES Y PALEONIVELES SUPERPUESTOS
TOPOGRAFÍA: M. VAQUEIRO Y R.COSTAS (2013-2016)
Distancia escalada
Distancia NO
 escalada Distancia NO
 escalada
RÍO AVIA
-8 m
-20 m
-14 m
-17 mProfundidades referidas a 
superficie
-8 m
-20 m
-14 m
-17 mProfundidades referidas a 
superficie
SUMIDERO
GRAN CAÑÓN
ENLACE
Distancia escalada
Distancia NO
 escalada
RÍO AVIA
Distancia NO
 escalada
GIGANTES
MARAVILLAS
-4 ºC
SALA CETRA
SISTEMA DE ALBARELLOS
ALBARELLOS – BERESMO (AVIÓN, OURENSE)
PLANTA MORFOLÓGICA – V. 2016
NIVELES Y PALEONIVELES DESGLOSADOS
TOPOGRAFÍA: M. VAQUEIRO Y R.COSTAS (2013-2016)

